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Foreword

CP/M-68K™ is a single-user general purpose operating System.
It is designed for use with any disk-based Computer using a Motorola®

MC68000 or compatible processor. CP/M-68K is modular in design, and

can be modified to suit the needs of a particular installation.

The hardwäre interface for a particular hardware environment is

supported by the OEM or CP/M-68K distributor. Digital Research

Supports the user interface to CP/M-68K as documented in the CP/M-

68K Operating System User's Guide. Digital Research does not

support any additions or modifications made to CP/M-68K by the OEM

or distributer.

Purpose and Audience

This manual is intended to provide the Information needed by a

Systems programmer in adapting CP/M-68K to a particular hardware

environment. A substantial degree of programming expertise is

assumed on the part of the reader, and it is not expected that

typical users of CP/M-68K will need or want to read this manual.

Prerequisites and Related Publications

In addition to this manual, the reader should be familiär with

the architecture of the Motorola MC68000 as described in the

Motorola 16-Bit Microprocessor User's Manual (third edition), the

CP/M-68K üser's and Programmer's Guides, and, of course, the details

of the hardware environment where CP/M-68K is to be impleraented.

How This Book is Organ ized

Section 1 presents an overview of CP/M-68K and describes its

major components. Section 2 discusses the adaptation of CP/M-68K

for your specific hardware System. Section 3 discusses bootstrap

procedures and related information. Section 4 describes each BIOS

function including entry Parameters and return values. Section 5

describes the process of creating a BIOS for a custom hardware

interface. Section 6 discusses how to get CP/M® working for the
first time on a new hardware environment. Section 7 describes a

procedure for causing a command to be automatically executed on cold

boot. Section 8 describes the PÜTBOOT Utility, which is useful in

generating a bootable disk.

Appendix A describes the contents of the CP/M-68K distribution

disks. Appendixes B, C, and D are listings of various BlOSes.

Appendix E contains a listing of the PUTBOOT Utility program.

Appendix F describes the Motorola S-record representation for

programs.
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Section 1

System Overview

1.1 Introduction

CP/M-68K is a single-user, general purpose operating System

foc mic r ocoinpu ter s based on the Motorola MC68000 or equivalent

microprocessor chip. It is designed to be adaptable to almost any

hardware environment, and can be readily custoinized for particular

hardware Systems.

CP/M-68K is equivalent to other CP/M Systems with changes

dictated by the 68000 architecture. In particular, CP/M-68K

Supports the very large address Space of the 68000 family. The

CP/M-68K file System is upwardly compatible with CP/M-80™ Version
2.2 and CP/M-86® Version 1.1. The CP/M-68K file structure allows

files of up to 32 megabytes per file. CP/M-68K Supports from one

to sixteen disk drives with as many as 512 megabytes per drive.

The entire CP/M-68K operating System resides in memory at all

times, and is not reloaded at a warm Start. CP/M-68K can be

configured to reside in any portion of memory above the 68000

exception vector area (OH to 3FFH). The remainder of the address

space is available for applications programs, and is called the

transient program area, TPA.

Several terms used throughout this manual are defined in

Table 1-1.

Table 1-1. CP/M-68K Terms

Term

nibble

byte

word

longword

address

offset

Meaning

4-bit half-byte

8-bit value

16-bit value

32-bit value

32-bit identifier of a storage

location

a value defining an address in

storage; a fixed displacement from

some other address
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Table 1-1. (continued)

Term

text segment

data segment

block stocage

segment (bss)

absolute,

relocatable

Meaning

program section containing machine

instructions

program section containing

initialized data

program section containing

uninitialized data

describes a program which must reside

at a fixed memory address.

describes a program which includes

relocation information so it can be

loaded into memory at any address

The CP/M-68K programming model is described in detail in the

CP/M-68K Operating System Programmer's Guide. To summarize that

model briefly, CP/M-68K Supports four Segments within a program:

text, data, block storage segment {bss), and Stack. When a program

is loaded, CP/M-68K allocates space for all four Segments in the

TPA, and loads the text and data Segments. A transient program may

manage free memory using values stored by CP/M-68K in its base page.
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USER

User Interface

(CCP)

Programming

Interface

(BDOS)

Hardware

Interface

(BIOS)

HARDWARE ENVIRONMENT

Figure 1-1. CP/M-68K Interfaces

1.2 CP/M-68K Organization

CP/M-68K comprises three System modules: the Console Command

Processor (CCP) the Basic Disk Operating System (BDOS) and the Basic

Input/Output System (BIOS). These roodules are linked together to

form the operating System. They are discussed individually in this

section.

1.3 Memory Layout

The CP/M-68K operating System can reside anywhere in memory

except in the interrupt vector area (OH to 3FFH). The location of

CP/M-68K is defined during System generation. Usually, the CP/M-68K

operating System is placed at the top end (high address) of

available raemory, and the TPA runs from 400H to the base of the
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opecating system. It is possible, however, to have other

organizations for memory. For example, CP/M-68K could go in the low

part of memory with the TPA above it. CP/M-68K could even be placed

in the middle of available memory.

However, because the TPA must be one contiguous piece, part

of memory would be unavailable for transient programs in this case.

Usually this is wasteful, but such an organization might be useful

if an area of memory is to be used for a bit-mapped graphics device,

for example, or if there are ROM-resident routines. The BIOS and

specialized application programs roight know this memory exists, but

it is not part of the TPA.

CCP & BDOS & BIOS

User Stack

Free Memory

bss

Data

Text

Base Page

Interrupt Vectors

Top of -

Memory |

CP/M 68K

TPA

00500H

00400H

user

pgm

00000H

Figuce 1-2. Typical CP/M-68K Memory Layout

1.4 Console Command Processor (CCP)

The Console Command Processor, (CCP) provides the user

interface to CP/M-68K. It uses the BDOS to read user commands and

load programs, and provides several built-in user commands. It also

provides parsing of command lines entered at the console.
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1.5 Basic Disk Operating System (BDOS)

The Basic Disk Operating System (BDOS) provides operating

System Services to applications programs and to the CCP. These

include charactec I/O, disk file I/O (the BDOS disk I/O operations

comprise the CP/M-68K file System), program loading, and others.

1.6 Basic I/O System (BIOS)

The Basic Input Output System (BIOS) is the intecface between

CP/M-68K and its hardware environment. All physical input and

Output is done by the BIOS. It includes all physical device

drivers, tables defining disk characteristics, and other hardware

specific functions and tables. The CCP and BDOS do not change for

different hardware environments because all hardware dependencies

have been concentrated in the BIOS. Each hardware configuration

needs its own BIOS. Section 4 describes the BIOS functions in

detail. Section 5 discusses how to write a custom BIOS. Sample

BlOSes are presented in the appendixes.

1.7 I/O Devices

CP/M-68K recognizes two basic types of I/O devices: character

devices and disk drives. Character devices are serial devices that

handle one character at a time. Disk devices handle data in units

of 128 bytes, called sectors, and provide a large number of sectors

which can be accessed in random, nonseguential, order. In fact,

real Systems might have devices with characteristics different from

these. It is the BIOS's responsibility to resolve differences

between the logical device modeis and the actual physical devices.

1.7.1 Ctaaracter Devices

Character devices are input Output devices which accept or

supply streams of ASCII characters to the Computer. Typical

character devices are consoles, printers, and modems. In CP/M-68K

operations on character devices are done one character at a time. A

character input device sends ASCII CTRL-Z (IAH) to indicate end-of-

file.

1.7.2 Character Devices

Disk devices are used for file storage. They are organized

into sectors and tracks. Each sector contains 128 bytes of data.

(If sector sizes other than 128 bytes are used on the actual disk,

then the BIOS must do a logical-to-physical mapping to simulate 128-

byte sectors to the rest of the System.) All disk I/O in CP/M-68K is

done in one-sector units. A track is a group of sectors. The

number of sectors on a track is a constant depending on the

particular device. (The characteristics of a disk device are

specified in the Disk Parameter Block for that device. See
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Section 5.) To locate a particular sector, the disk, track number,

and sector number must all be specified.

1.8 System Generation and Cold Start Operation

Generating a CP/M-68K System is done by linking together the

CCP, BDOS, and BIOS to create a file called CPH.SYS, which is the

operating System. Section 2 discusses how to cceate CPH.SYS.

CPM.SYS is bcought into memory by a bootstrap loader which will

typically reside on the first two tracks of a System disk. (The

tecm system disk as used here simply nieans a disk with the file

CPM.SYS and a bootstrap loader.) Creation of a bootstrap loader is

discussed in Section 3.

End of Section 1



Section 2

System Generation

2.1 Overview

This section describes how to build a custom Version of CP/M-

68K by combining your BIOS with the CCP and BDOS supplied by Digital

Research to obtain a CP/M-68K operating System suitable for your

specific hardware System. Section 5 describes how to create a BIOS.

In this section, we assume that you have access to an already

configured and executable CP/M-68K System. If you do not, you

should first read Section 6, which discusses how you can make your

first CP/M-68K System work.

A CP/M-68K operating System is generated by using the linker,

LO68, to link together the System modules (CCP, BDOS, and BIOS).

Then the RELOC Utility is used to bind the System to an absolute

memory location. The resulting file is the configured operating

System. It is named CPM.SYS.

2.2 Cceating CPM.SYS

The CCP and BDOS for CP/M-68K are distributed in a library

file named CPMLIB. You must link your BIOS with CPMLIB using the

following command:

A>LO68 -R -UCPM -0 CPM.REL CPMLIB BIOS.O

where BIOS.O is the compiled or assembled BIOS. This creates

CPM.REL, which is a relocatable version of your System. The cold

boot loader, however, can load only an absolute version of the

System, so you must now create CPM.SYS, an absolute version of your

System. If you want your System to reside at the top of memory,

first find the size of the System with the following command:

A>SIZE68 CPM.REL

This gives you the total size of the System in both decimal

and hex byte counts. Subtract this number from the highest memory

address in your system and add one to get the highest possible

address at which CPM.REL can be relocated. Assuming that the result

is aaaaaa, type this command:

A>RELOC -Baaaaaa CPM.REL CPM.SYS

The result is the CPM.SYS file, relocated to load at memory

address aaaaaa. If you want CPM.SYS to reside at some other memory

address, such as inunediately above the exception vector area, you

can use RELOC to place the system at that address.
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When you per form the celocation, verify that the resulting

System does not overlap the TPA as defined in the BIOS. The

boundaries of the System are determined by taking the relocation

address of CPM.SYS as the base, and adding the size of the System

(use SIZE68 on CPM.SYS) to get the upper bound. This address ränge

must not overlap the TPA that the BIOS defines in the Memory Region

Table.

2.3 Relocating Utilities

Once you have built CPM.SYS, it is advisable to relocate the

operating System Utilities for your TPA using the RELOC Utility.

RELOC is described in the CP/M-68K Operating System Programmer's

Guide. This results in the Utilities being absolute, rather than

relocatable, but they will occupy half the disk space and load into

memory twice as fast in their new form. You should also keep the

relocatable versions backed up in case you ever need to use them in

a different TPA.

End of Section 2



Section 3

Bootstrap Procedures

3.1 Bootstrapping Overview

Bootstcap loading is the process of bringing the CP/M-68K

operating System into memory and passing control to it. Bootstcap

loading is necessarily hardwäre dependent, and it is not possible to

discuss all possible variations in this manual. However, the manual

presents a model of bootstrapping that is applicable to most

Systems.

The model of bootstrapping which we present assumes that the

CP/M-68K operating System is to be loaded into memory from a disk in

which the first few tracks (typically the first two) are reserved

for the operating System and bootstrap routines, while the remainder

of the disk contains the file structure, consisting of a directory

and disk files. (The topic of disk organization and Parameters is

discussed in Section 5.) In our model, the CP/M-68K operating

System resides in a disk file named CPM.SYS (described in Section

2), and the System tracks contain a bootstrap loader program

(CPMLDR.SYS) which knows how to read CPM.SYS into memory and

transfer control to it.

Most Systems have a boot procedure similar to the following:

1) When you press reset, or execute a boot command from a

monitor ROM, the hardware loads one or more sectors

beginning at track 0, sector 1, into memory at a

predeterrained address, and then jumps to that address.

2) The code that came from track 0, sector 1, and is now

executing, is typically a sraall bootstrap routine that

loads the rest of the sectors on the System tracks

(containing CPMLDR) into another predetermined address in

memory, and then jumps to that address. Note that if your

hardware is smart enough, Steps 1 and 2 can be combined

into one Step.

3) The code loaded in step 2, which is now executing, is the
CP/M Cold Boot Loader, CPMLDR, which is an abbreviated

Version of CP/M-68K itself. CPMLDR now finds the file

CPM.SYS, loads it, and jumps to it. A copy of CPM.SYS is

now in memory, executing. This completes the bootstrapping

process.

In order to create a CP/M-68K diskette that can be booted, you

need to know how to create CFM.SYS (see Section 2.2), how to create

the Cold Boot Loader, CPMLDR, and how to put CPMLDR onto your System

tracks. You must also understand your hardware enough to be able to

design a method for br inging CPMLDR into memory and executing it.
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3.2 Creating the Cold Boot Loader

CPMLDR is a miniature version of CP/M-68K. It contains

stripped versions of the BDOS and BIOS, with only those functions

which are needed to open the CPM.SYS file and read it into memory.

CPMLDR will exist in at least two forras; one form is the information

in the System tracks, the other is a file named CPMLDR.SYS which is

created by the linker. The term CPMLDR is used to refer to either

of these forras, but CPMLDR.SYS only refers to the file.

CPMLDR.SYS is generated using a procedure similar to that used

in generating CPM.SYS. That is, a loader BIOS is linked with a

loader System library, named LDRLIB, to produce CPMLDR.SYS.

Additional modules may be linked in as required by your hardware.

The resulting file is then loaded onto the System tracks using a

Utility program named PUTBOOT.

3.2.1 Writing a Loader BIOS

The loader BIOS is very similar to your ordinary BIOS; it just

has fewer functions, and the entry Convention is slightly different.

The differences are itemized below.

1) Only one disk needs to be supported. The loader System

selects only drive A. If you want to boot from a drive

other than A, your loader BIOS should be written to select

that other drive when it receives a reguest to select drive

2) The loader BIOS is not called through a trap; the loader

BDOS calls an entry point named _bios instead. The

Parameters are still passed in registers, just as in the

normal BIOS. Thus, your Function 0 does not need to

initialize a trap, the code that in a normal BIOS would be

the Trap 3 handler should have the label _bios, and you

exit from your loader BIOS with an RTS instrüction instead
of an RTB.

3) Only the following BIOS functions need to be implemented:

0 (Init) Called just once, should initialize hardware

as necessary, no return value necessary. Note that

Punction 0 is called via bios with the function number

egual to 0. You do not nee? a separate _init entry point.

4 (Conout) Dsed to print error messages during boot. If

you do not want error messages, this function should just

be an rts.

9 (Seldsk) Called just once, to select drive A.

10 (Settrk)

10
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11 (Setsec)

12 (Setdma)

13 (Read)

16 (See trän)

18 (Get MRT) Not used now, but may be used in future

celeases.

22 (Set exception)

4) You do not need to ine lüde an allocation vector or a check

vector, and the Disk Parameter Header values that point to

these can be anything. However, you still need a Disk

Parameter Header, Disk Parameter Block, and directory

buffer.

It is possible to use the same source code for both your normal

BIOS and your loader BIOS if you use conditional compilation or

assembly to distinguish the two. We have done this in our example

BIOS for the EXORmacsI"

3.2.2 Building CPHLDR.SYS

Once you have written and compiled (or asseittbled) a loader

BIOS, you can build CPMLDR.SYS in a manner very similar to building

CPM.SYS. There is one additional complication here: the result of

this Step is placed on the System tracks. So, if you need a small

prebooter to bring in the bulk of CPMLDR, the prebooter must also be

included in the link you are about to do. The details of what must

be done are hardware dependent, but the following example should

help to clarify the coneepts involved.

Suppose that your hardware reads track 0, sector 1, into memory

at location 400H when reset is pressed, then jump to 400H. Then

your boot disk must have a small program in that sector that can

load the rest of the System tracks into memory and execute the code

that they contain. Suppose that you have written such a program,

assembled it, and the assembler Output is in BOOT.O. Also assume

that your loader BIOS objeet code is in the file LDRBIOS.O. Then

the following command links together the code that must go on the

System tracks.

A>lo68 —s -T400 -uldr -o cpmldr.sys boot.o ldrlib ldrbios.o

Once you have created CPMLDR.SYS in this way, you can use the

PUTBOOT Utility to place it on the System tracks. PUTBOOT is

described in Section 8. The command to place CPMLDR on the System

tracks of drive A is:

A>putboot cpmldr.sys a

11
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PUTBOOT reads the file CPMLDR.SYS, Strips off the 28-byte

command file header, and puts the result on the specified drive.

You can now boot from this disk, assuraing that CPM.SYS is on the
disk.

End of Seetion 3

12



Section 4

BIOS Functions

4.1 Introduction

All CP/M-68K hardware dependencies are concentrated in

subroutines that are collectively referred to as the Basic I/O

System (BIOS). A CP/M-68K System implementor can tailor CP/M-68K to

fit nearly any 68000 operating environment. This section describes

each BIOS function: its calling Conventions, parameters, and the

actions it taust per form. The discussion of Disk Definition Tables

is treated separately in Section 5.

When the BDOS calls a BIOS function, it places the function

number in register DO.W, and function parameters in registers Dl and

D2. It then executes a TRAP 3 instruction. DO.W is always needed

to specify the function, but each function has its own requirements

for other parameters, which are described in the section describing

the particular function. The BIOS returns results, if any, in

register DO. The size of the result depends on the particular

function.

Note: the BIOS does not need to preserve the contents of registers.

That is, any register contents which were valid on entry to the BIOS

may be destroyed by the BIOS on ex it. The BDOS does not depend on

the BIOS to preserve the contents of data or address registers. Of

course, if the BIOS uses interrupts to Service I/O, the interrupt

handlers will need to preserve registers.

Usually, user applications do not need to make direct use of

BIOS functions. However, when access to the BIOS is required by

user Software, it should use the BDOS Direct BIOS Function, Call 50,

instead of calling the BIOS with a TRAP 3 instruction. This rule

ensures that applications remain compatible with future Systems.

The Disk Parameter Header (DPH) and Disk Parameter Block (DPB)

formats have changed slightly from previous CP/M versions to

accommodate the 68000's 32-bit addresses. The formats are described

in Section 5.

13
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Table 4-1. BIOS Register Usage

Entry Parameters:

DO.W = function code

Dl.x = first parameter

D2.x = second parameter

Return Values:

DO.B - byte values (8 bits)

DO.W = word values (16 bits)

DO.L = longword values (32 bits)

The dec imal BIOS function nuntbers

correspond to are listed in Table 4-2.

and the functions they

Table 4-2. BIOS Functions

Number

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

18

19

20

21

22

Punction

Initialization (called for cold boot)

Warm Boot (called for warm Start)

Console Status (check for console

character ready)

Read Console Character In

Write Console Character Out

List (write listing character out)

Auxiliary Output (write character to

auxiliary Output device)

Auxiliary Input (read from auxiliary
input)

Horae (move to track 00)

Select Disk Drive

Set Track Number

Set Sector Number

Set DMA Address

Read Selected Sector

Write Selected Sector
Return List Status

Sector Translate

Get Memory Region Table Address

Get I/O Mapping Byte

Set I/O Mapping Byte

Flush Buffers

Set Exception Handler Address
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CP/M-68K System Guide Function 0: Initialization

FUNCTION 0: INITIALIZATION

Entry Parameters:

Register DO.W: 00H

Returned Value:

Register DO.W: User/Disk Numbers

This routine is entered on cold boot and must initialize the

BIOS. Function 0 is unique, in that it is not entered with a TRAP 3

instruction. Instead, the BIOS has a global label, _initr which is

the entry to this routine. On cold boot, Function 0 is called by a

jsr _init. When initialization is done, exit is through an rts

instruction. Function 0 is responsible for initializing hardware if

necessary, initializing BIOS internal variables (such as IOBYTE) as

needed, setting up reg ister DO as described below, setting the Trap

3 vector to point to the main BIOS entry point, and then exiting

with an rts.

Function 0 returns a longword value. The CCP uses this value

to set the initial user nuraber and the initial default disk drive.

The least significant byte of DO is the disk number (0 for drive A,

1 for drive B, and so on) . The next most significant byte is the

user number. The high-order bytes should be zero.

The entry point to this function must be named _init and must

be declared global. This function is called only once from the

System at System initialization.

Following is an example of skeletal code:

.globl init ;bios init entry point

do any initialization here

move.l #traphndl,$8c

clr.l dO

rts

;set trap 3 handler

; log in drive A, user 0

15



CP/M-68K System Guide Function 1: Warm Boot

FÜNCTION 1: WARM

Entry Parameters:

Register DO.W:

Returned Value:

BOOT

01H

None

This function is called whenever a program terminates. Some

reinitialization of the hardware or Software might occur. When this

function completes, it jumps directly to the entry point of the CCP,

named _ccp. Note that _ccp must be declared as a global.

Following is an example of skeletal code for this BIOS

function:

.globl _ccp

wboot:

* do any reinitialization here if necessary

jmp _ccp
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CP/M-68K System Guide Function 2: Console Status

FUNCTION 2: CONSOLE STATUS

Entry Parameters:

Register DO.W: 02H

Returned Value:

Register DO.W: OOFFH if ready

Register DO.W: 0000H if not ready

This function returns the Status of the currently assigned

console device. It returns OOFFH in reg ister DO when a character is

ready to be read, or 0000H in reg ister DO when no console characters

are ready.

17



CP/M-68K System Guide Function 3: Read Console Character

FUNCTION 3: READ CONSOLE CHARACTER

Entry Parameters:

Register DO.W: 03H

Returned Value:

Register DO.W: Character

This function reads the next console character into reg ister

DO.W. If no console character is ready, it waits until a character

is typed before returning.
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CP/M-68K System Guide Function 4: Write Console Character

FUNCTION 4: WRITE CONSOLE CHARACTER

Entry Parameters:

Register DO.W: 04H

Register Dl.W: Character

Returned Value: None

This function sends the character from reg ister Dl to the

console Output device. The character is in ASCII. You might want

to include a delay or filier characters for a line-feed or carriage

return, if your console device requires some time interval at the

end of the line (such as a TI Silent 7 00 Terminal® ) . You can

also filter out control characters which have undesirable effects on

the console device.
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CP/M-68K System Guide Function 5: List Character Output

PUNCTION 5: LIST CHARACTER OUTPUT

Entry Parameters:

Register DO.W: 05H

Register Dl.W: Character

Returned Value: None

This function sends an ASCII character from reg ister Dl to the

currently assigned listing device. If your list device requires

some communication protocol, it must be handled here.
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CP/M-68K System Guide Function 6: Auxiliary Output

FUNCTION 6: AUXILIARY OUTPUT

Entry Parameters:

Register DO.W: 06H

Register Dl.W: Charactec

Returned Value:

Register DO.W: Character

This function sends an ASCII character from reg ister Dl to the

currently assigned auxiliary Output device.
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CP/M-68K System Guide Function 7: Auxiliary Input

FÜNCTION 7: AUXILIARY INPUT

Entry Parameters:

Register DO.W: 07H

Returned Value:

Register DO.W: Character

This function reads the next character from the currently

assigned auxiliary input device into reg ister DO. It reports an

end-of-file condition by returning an ASCII CTRL-Z (IAH).
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CP/M-68K System Guide Function 8: Honte

FUNCTION 8: HOME

Entry Parameters:

Register DO.W: 08H

Returned Value: None

This function returns the disk head of the currently selected

disk to the track 00 position. If your Controller does not have a

Special feature for finding track 00, you can translate the call to

a SETTRK function with a parameter of 0.
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CP/M-68K System Guide Function 9: Select Disk Dcive

FUNCTION 9: SELECT DISK DRIVE

Entry Parameters:

Register DO.W: 09H

Register Dl.B: Disk Drive

Register D2.B: Logged in Flag

Returned Value:

Register DO.L: Address of Selected

Drive's DPH

This function selects the disk drive specified in register Dl

for further operations. Register Dl contains 0 for drive A, 1 for

drive B, up to 15 for drive P.

On each disk select, this function returns the address of the

selected drive's Disk Parameter Header in register DO.L. See

Section 5 for a discussion of the Disk Parameter Header.

If there is an attempt to select a nonexistent drive, this

function returns 00000000H in register DO.L as an error indicator.

Although the function must return the header address on each call,

it may be advisable to postpone the actual physical disk select

Operation until an I/O function (seek, read, or write) is performed.

Disk select operations can occur without a subsequent disk

Operation. Thus, doing a physical select each time this function is

called may be wasteful of time.

On entry to the Select Disk Drive function, if the least

significant bit in register D2 is zero, the disk is not currently

logged in. If the disk drive is capable of handling varying media

(such as Single- and double-sided disks, Single- and double-density,

and so on), the BIOS should check the type of media currently

installed and set up the Disk Parameter Block accordingly at this

time.
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FUNCTION 10: SET TRACK NUMBER

Entry Parameters:

Register DO.W: OAH

Register Dl.W: Disk track number

Returned Value: None

This function specifies the disk track number in register Dl.W

for use in subsequent disk accesses. The track number remains

active until another Function 10 or a Function 8 (home) is called.

You can specify a track number fron 0 to 65535

floppy disks have tracks numbered from 0 to 76.

Standard

You can have the function seek the specified track at the time

the function is called or you can have the function wait until the

next read or write Operation occurs.
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CP/M-68K System Guide Function 11: .Set Sector Number

FUNCTION 11 : SET

Entry Parameters:

Register DO.W:

Register Dl.W:

Returned Value:

SECTOR

OBH

Sector

None

NUMBER

Number

This function specifies the sector number in register Dl.W for

subsequent disk accesses. The sector number remains active until

another Function 11 is called.

Use Function 11 to specify actual (unskewed) sector numbers.

If skewing is required, use Function 16.

You can have Function 11 send the sector number to the disk

Controller at the time the function is called or you can have the

function wait until the next read or write Operation occurs.
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CP/M-68K System Guide Function 12: Set DMA Address

FUNCTION 12. SET

Entry Parameters:

Register DO.W:

Register Dl.L:

Returned Value:

DMA

OCH

DMA

None

ADDRESS

Address

This function contains the DMA (disk memory access) address in

reg ister Dl for subsequent read or write operations. Note that the

Controller need not actually support DMA (direct memory access).

The BIOS will use the 128-byte area starting at the selected DMA

address for the memory buffer during the following read or write

operations. This function can be called with either an even or an

odd address for a DMA buffer.
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FUNCTION 13: READ SECTOR

Entry Parameters:

Register DO.W: ODH

Returned Value:

Register DO.W: 0 if no error

Register DO.W: 1 if physical error

After the drive has been selected, the track has been set, the

sector has been set, and the DMA address has been specified, the

read function uses these parameters to read one sector and returns

the error code in reg ister DO.

Currently, CP/M-68K responds only to a zero or nonzero return

code value. Thus, if the value in reg ister DO is zero, CP/M-68K

assumes that the disk Operation completed properly. If an error

occurs however, the BIOS should attempt at least ten retries to see

if the error is recoverable.
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FÜNCTION 14: WRITE SECTOR

Entry Parameters:

Register DO.W: OEH

Register Dl.W: 0=normal write

l=write to a directory

sector

2=write to first sector

of new block

Returned Value:

Register DO.W: 0=no error

l=physical error

This function is used to write 128 bytes of data frora the

currently selected DMA buffer to the currently selected sector,

track, and disk. The value in reg ister Dl.W indicates whether the

write is an ordinary write Operation or whether the there are

Special considerations.

If register D1.W=O, this is an ordinary write Operation. If

Dl.W=l, this is a write to a directory sector, and the write should

be physically completed imraediately. If Dl.W=2, this is a write to

the first sector of a newly allocated block of the disk. The

significance of this value is discussed in Section 5 under Disk

Buffering.
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CP/M-68K System Guide Punction 15: Return List Status

FUNCTION 15:

Entry Parameters:

Register DO.W:

Returned Value:

Register DO:

Register DO:

RETURN

OFH

00FFH=

0O0OH=

LIST

device

device

STATUS

ready

not ready

This function returns the Status of the list device. Register

DO contains either OOOOH when the list device is not ready to accept

a character or OOFFH when a character can be sent to the list

device.

30



CP/M-68K System Guide Function 16: Sector Translate

FUNCTION 16: SECTOR TRANSLATE

Entry Parameters:

Register DO.W: 10H

Register Dl.W: Logical Sector Number

Register D2.L: Address of Translate

Table

Returned Value: Register DO.W:

Physical Sector Number

This function performs logical-to-physical sector translation,

as described in Section 5.2.2. Function 16 receives a logical

sector number from register Dl.W. The logical sector number can

ränge from 0 to the number of sectors per track minus 1. Function

16 receives the address of the translate table in register D2.L.

The logical sector number is used as an index into the translate

table. The resulting physical sector number is returned in DO.W.

If the value in register D2.L is equal to 00000OOOH, indicating

that there is no translate table, register Dl is copied to register

DO before the function returns. Note that other algorithims are

possible. It is common to increment the logical sector number to

convert the logical sector ränge (0 to n-1) into the physical ränge

of 1 to n.

Function 16 is always called by the BDOS, whether the translate

table address in the Disk Parameter Header is zero or non-zero.
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FUNCTION 18: GET ADDRESS OF MEMORY

REGION TABLE

Entry Parameters:

Register DO.W: 12H

Returned Value: Register DO.W:

Memory Region Table

Address

This function returns the address of the Memory Region Table
(MRT) in reg ister DO. CP/M-68K maintains the MRT for compatibility
with other CP/M Systems. However, the CP/M-68K MRT contains only
one region, the Transient Program Area (TPA). The MRT is required

for Operation and must begin on an even address. The format of the

MRT is shown in Figure 4-1.

Entry Count = 1

Base address of

Length of first

16

first

region

bits

region 32 bits

32 bits

Figure 4-1. Meaory Region Table Foraat
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CP/M-68K System Guide Function 19: Get I/O Byte

FÜNCTION 19:

Entry Parameters:

Register DO.W:

Returned Value:

Register DO.W:

GET

13H

I/O

I/O Byte

Value

BYTE

Current

This function returns the current value of the logical to

physical input/output device byte (I/O byte) in reg ister DO.W. This

8-bit value associates physical devices with CP/M-68K's four logical

devices as noted below. Note that even though this is a byte value,

we are using word references. The upper byte should be zero.

Peripheral devices other than disks are seen by CP/M-68K as

logical devices, and are assigned to physical devices with in the

BIOS. Device characteristics are defined in Table 4-3 below.

Table

Device

CONSOLE

LIST

AUXILIARY

AUXILIARY

4-3. CP/M-68K

Name

Logical Device Characteristics

Characteristics

The interactive console that you use

to communicate with the System is

accessed through functions 2, 3 and

4. Typically, the console is a CRT

or other terminal device.

The listing device is a hard-copy

device, usually a printer.

OUTPUT An

INPüT An

optional serial Output device.

optional serial input device.

Note that a Single peripheral can be assigned as the LIST,

AUXILIARY INPUT, and AUXILIARY OUTPUT device simultaneously. If no

peripheral device is assigned as the LIST, AUXILIARY INPUT, or

AUXILIARY OUTPUT device, your BIOS should give an appropriate error

inessage so that the System does not hang if the device is accessed

by PIP or sorne other transient program. Alternatively, the

AUXILIARY OUTPUT and LIST functions can simply do nothing except

return to the caller, and the AUXILIARY INPUT function can return

with a IAH (CTRL-Z) in reg ister DO.W to indicate immediate end-of-
file.
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CP/M-68K System Guide Function 19: Get I/O Byte

The I/O byte is split into four 2-bit fields called CONSOLE,

AUXILIARY TNPUT, AUXILIARY OUTPUT, and LIST, as shown in Figure 4-2.

I/O Byte

bits

most significant least significant

AUXILIARY

LIST

AUXILIARY

OUTPUT INPUT CONSOLE

7,6 5,4 3,2 1,0

Pigure 4-3. I/O Byte

The value in each field can be in the ränge 0-3, defining the

assigned source or destination of each logical device. The values

which can be assigned to each field are given in Table 4-4.

Table 4-4. I/O Byte Field Definitions

CONSOLE field (bits 1,0)

Bit Definition

0 console is assigned to the console pcinter (TTY:)

1 console is assigned to the CRT device (CRT:)

2 batch mode: use the AUXILIARY INPUT as the CONSOLE

input, and the LIST device as the CONSOLE Output

(BAT:)

3 user defined console device (UC1:)

AUXILIARY INPUT field (bits 3,2)

Bit Definition

0 AUXILIARY INPUT is the Teletype device (TTY:)

1 AUXILIARY INPUT is the high-speed reader device

(PTR:)

2 user defined reader #1 (URl:)

3 user defined reader #2 (UR2:)
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Bit

0

1

2

3

Bit

0

1

2

3

Table 4-4. (continued)

AUXILIARY OUTPUT field (bits 5,4)

Definition

AUXILIARY OUTPUT is the Teletype device (TTY:)

AUXILIARY OUTPUT is the high-speed punch device (PTP:)

usec defined punch #1 (UPI:)

usec defined punch #2 (UP2:)

LIST

LIST

LIST

user

LIST field (bits 7,6)

Definition

is the Teletype device (TTY:)

is the CRT device (CRT:)

is the line printer device (LPT:)

defined list device (ULI:)

Note that the impleinen tation of the I/O byte is optional, and

affects only the organization of your BIOS. No CP/M-68K Utilities

use the I/O byte except for PIP, which allows access to the physical

devices, and STAT, which allows logical-physical assignntents to be

made and displayed. It is a good idea to first imp lernen t and test

your BIOS without the IOBYTE functions, then add the I/O byte

function.
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FUNCTION 20: SET

Entry Parameters:

Register DO.W:

Register Dl.W:

Returned Va lue:

I/O BYTE

14H

Desired

None

This function uses the value in reg ister Dl to set the value of

the I/O byte.that is stored in the BIOS. See Table 4-4 for the I/O

byte field definitions. Note that even though this is a byte value,

we are using word references. The upper byte should be zero.
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CP/M-68K System Guide Function 21: Flush Buffers

FUNCTION 21: FLUSH BÜFFERS

Entry Parameters:

Register DO.W: 15H

Returned Value:

Register DO.W: OOOOH-successful write

Register DO.W: FFFFH= unsuccessful write

This function forces the contents of any disk buffers that have

been modified to be written. That is, after this function has been

perforraed, all disk writes have been physically coropleted. After

the buffers are written, this function returns a zero in register

DO.W. However, if the buffers cannot be written or an error occurs,

the function returns a value of FFFFH in register DO.W.
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FUNCTION 22: SET EXCEPTION HANDLER ADDRESS

Entry Parameters:

Register DO.W: 16H

Register Dl.W: Exception Vector Number

Register D2.L: Exception Vector Address

Returned Value:

Register DO.L: Previous Vector Contents

This function sets the exception vector indicated in reg ister

Dl.W to the value specified in reg ister D2.L. The previous vector

value is returned in register DO.L. Unlike the BDOS Set Exception

Vector Punction (61), this BIOS function sets any exception vector.

Note that register Dl.W contains the exception vector number. Thus,

to set exception #2, bus error, this register contains a 2, and the

vector value goes to memory locations OBH to OBH.

End of Section 4
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Section 5

Creating a BIOS

5.1 Overview

The BIOS provides a Standard intecface to the physical

input/output devices in your System. The BIOS intecface is defined

by the functions described in Section 4. Those functions, taken

together, constitute a model of the hardware environment. Each BIOS

is cesponsible for mapping that model onto the real hardware.

In addition, the BIOS contains disk definition tables which

define the characteristics of the disk devices which are present,

and provides some storage for use by the BDOS in maintaining disk

directory information.

Section 4 describes the functions which must be performed by

the BIOS, and the exte mal interface to those functions. This

Section contains additional information describing the structure and

significance of the disk definition tables and information about

secbor blocking and deblocking. Careful choiees of disk pararoeters

and disk buffering methods are necessary if you are to achieve the

best possible Performance from CP/M-68K. Therefore, this section

should be read thoroughly before writing a custom BIOS.

CP/M-68K, as distributed by Digital Research, is configured to

run on the Motorola EXORmacs development System with Universal Disk

Controller. The sample BIOS in Appendix D is the BIOS used in the

distributed System, and is written in C language. A sample BIOS for

an Eropirical Research Group (ERG) 68000 based microcomputer with

Tarbeil floppy disk Controller is also included in Appendix B, and

is written in assembly language. These examples should assist the

reader in underStanding how to construet his own BIOS.

5.2 Disk Definition Tables

As in other CP/H Systems, CP/M-68K uses a set of tables to

define disk device characteristics. This section describes each of

these tables and discusses choiees of certain Parameters.
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CP/M-68K System Guide 5.2 Disk Definition Tables

5.2.1 Disk Parameter Header

Each disk drive has an associated 26-byte Disk Parameter Header

(DPH) which both contains information about the disk drive and

provides a scratchpad area for certain BDOS operations. Each drive

must have its own unique DPH. The format of a Disk Parameter Header

is shown in Figure 5-1.

XLT 0000 0000 0000 DIRBUF DPB CSV ALV

32b 16b 16b 16b 32b 32b 32b

Figure 5-1. Disk Parameter Header

32b

Each eleraent of the DPH is either a word (16-bit) or longword

(32-bit) value. The meanings of the Disk Parameter Header (DPH)

elernents are given in Table 5-1.

Table 5-1. Disk Parameter Header Elements

Element Description

XLT Address of the logical-to-physical sector

translation table, if used for this particular

drive, or the value 0 if there is no translation

table for this drive (i.e, the physical and

logical sector numbers are the same). Disk

drives with identical sector translation raay

share. the same translate table. The sector

transiation table is described in Section 5.2.2.

0000 Three scratchpad words for use within the BDOS.

DIRBUF Address of a 128-byte scratchpad area for

directory operations within BDOS. All DPHs

address the same scratchpad area.

DPB Address of a disk parameter block for this drive.

Drives with identical disk characteristics may

address the same disk parameter block.
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Table 5-1. (continued)

Element Descr iption

CSV Address of a checksum vector. The BDOS uses this

acea to maintain a vector of directory checksums

for the disk. These checksums are used in

detecting when the disk in a drive has been

changed. If the disk is not removable, then it

is not necessary to have a checksum vector. Each

DPH must point to a unique checksum vector. The

checksum vector should contain 1 byte for every

four directory entries (or 128 bytes of

directory). In other words: length (CSV) =

(DRM+1) / 4. (DRM is discussed in Section

5.2.3.)

ALV Address of a scratchpad area used by the BDOS to

keep disk storage allocation information. The

area must be different for each DPH. There must

be 1 bit for each allocation block on the drive,

requiring the following: length (ALV) = (DSM/8) +

1. (DSM is discussed below.)

5.2.2 Sector Translate Table

Sector translation in CP/M-68K is a method of logically

renumbering the sectors on each disk track to improve disk I/O

Performance. A frequent Situation is that a program needs to access

disk sectors sequentially. However, in reading sectors

sequentially, most programs lose a füll disk revolution between

sectors because there is not enough time between adjacent sectors to

begin a new disk Operation. To alleviate this problern, the

traditional CP/M solution is to create a logical sector numbering

scheine in which logically sequential sectors are physically

separated. Thus, between two logically contiguous sectors, there is

a several sector rotational delay. The sector translate table

defines the logical-to-physical mapping in use for a particular

drive, if a mapping is used.

Sector translate tables are used only within the BIOS. Thus

the table may have any convenient format. (Although the BDOS is

aware of the sector translate table, its only interaction with the

table is to get the address of the sector translate table from the

DPH and to pass that address to the Sector Translate Function of the

BIOS.) The most common form for a sector translate table is an n-

byte (or n-word) array of physical sector numbers, where n is the

number of sectors per disk track. Indexing into the table with the

logical sector number yields the corresponding physical sector

number.
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Although you raay choose any convenient logical-to-physical

mapping, there is a nearly universal mapping used in the CP/M
coramunity for single-sided, single-density, 8-inch diskettes. That

mapping is shown in Figure 5-2. Because your choice of mapping

affects diskette compatibility between different Systems, the

mapping of Figure 5-2 is strongly recommended.

Logical

Physical

Logical

Physical

Sector

Sector

Sector

Sector

0

1

13

2

1

7

14

8

2

13

15

14

3

19

16

20

4

25

17

26

5

5

18

6

6

11

19

12

7

17

20

18

8

23

21

24

9

3

22

4

10

9

23

10

11

15

24

16

12

21

25

22

Figure 5-2. Saaple Sector Translate Table

5.2.3 Disk Parameter Block

A Disk Parameter Block (DPB) defines several characteristics

associated with a particular disk drive. Among them are the size of

the drive, the number of sectors per track, the amount of directory

space, and others.

A Disk Parameter Block can be used in one or more DPH's if the

disks are identical in definition. A discussion of the fields of

the DPB follows the format description. The format of the DPB is

shown in Figure 5-3.

SPT BSH BLM EXM 0 DSM DRM ' Reserved CKS OFF

16b 8b 8b 8b 8b 16b 16b 16b

Figure 5-3. Disk Parameter Block

16b 16b

Each field is a word (16 bit) or a byte (8 bit) value. The

description of each field is given in Table 5-2.

Table 5-2. Disk Parameter Block Fields

Field Definition

SPT Number of 128-byte logical sectors per track.

BSH The block shift factor, determined by the data

block allocation size, as shown in Table 5-3.
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Table 5-2. (continued)

Field

BLM

EXH

0

DSM

DRM

CKS

OFF

Definition

The block mask which is determined by the data

block allocation size, as shown in Table 5-3.

The extent mask, determined by the data block

allocation size and the number of disk blocks, as

shown in Table 5-4.

Reserved byte.

Determines the total storage capacity of the disk

drive and is the number of the last block,

counting from 0. That is, the disk contains

DSM+1 blocks.

Determines the total number of directory entries

which can be stored on this drive. DRM is the

number of the last directory entry, counting from

0. That is, the disk contains DRM+1 directory

entries. Bach directory entry requires 32 bytes,

and for maximura efficiency, the value of DRM

should be chosen so that the directory entries

exactly fill an integral number of allocation

units.

The size of the directory check vector, which is

zero if the disk is permanently mounted, or

length (CSV) = (DRM) / 4 + 1 for removable media.

The number of reserved tracks at the beginning of

a logical disk. This is the number of the track

on which the directory begins.

To choose appropriate values for the Disk Parameter Block

elements, you must understand how disk space is organized in CP/M-

68K. A CP/M-68K disk has two major areas: the boot or System

trackS/ and the file System tracks. The boot tracks are usually

used to hold a machine-dependent bootstrap loader for the operating

System. They consist of tracks 0 to OFF-1. Zero is a legal value

for OFF, and in that case, there are no boot tracks. The usual

value of OFF for 8-inch floppy disks is two.

The tracks after the boot tracks (beginning with track number

OFF) are used for the disk directory and disk files. Disk Space in

this area is grouped into units called allocation units or blocks.

The block size for a particular disk is a constant, called BLS. BLS

may take on any one of these values: 1024, 2048, 409 6, 8192, or

16384 bytes. No other values for BLS are allowed. (Note that BLS

does not appear explicitly in any BIOS table. However, it

determines the values of a number of other parameters.) The DSM

field in the Disk Parameter Block is one less than the number of
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blocks on the disk. Space is allocated to a file or to the

directory in whole blocks. No fraction of a block can be allocated.

block size

The choice of BLS is very important, because it effects the

efficiency of disk Space utilization, and because for any disk size

there is a minimum value of BLS that allows the entire disk to be

used. Each block on the disk has a block number ranging front 0 to

DSM. The largest block number allowed is 32767. Therefore, the

largest number of bytes that can be addressed in the file System

space is 32768 * BLS. Because the largest allowable value for BLS

is 16 384, the biggest disk that can be accessed by CP/M-68K is

16384*32768 = 512 Mbytes.

Each directory entry may contain either 8 block numbers (if DSM

>= 256) or 16 block numbers ( if DSM < 256). Each file needs enough

directory entries to hold the block numbers of all blocks allocated

to the file. Thus a large value for BLS implies that fewer

directory entries are needed. Since fewer directory entries are

used, the directory search time is decreased.

The disadvantage of a large value for BLS is that since files

are allocated BLS bytes at a time, there is potentially a large

unused portion of a block at the end of the file. If there are many

small files on a disk, the waste can be very significant.

The BSH and BLM parameters in the DPB are functions of BLS.

Once you have chosen BLS, you should use Table 5-3 to determine BSH

and BLM. The EXM parameter of the DPB is a function of BLS and DSM.

You should use Table 5-4 to find the value of EXM for your disk.

Table 5-3. BSH and BLM Values

BLS

1024

2048

4096

8192

16384

BSB

3

4

5

6

7

BLM

7

15

31

63

127
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BLS

1024

2048

4096

8192

16384

Table 5-4. EXH Values

DSM <= 255

0

1

3

7

15

DSM > 255

N/A

0

1

3

7

The DRM entry in the DPB is one less than the total number of

directory entries. DRM should be chosen large enough so that you do

not run out of dicectocy entries before running out of disk space.

It is not possible to give an exact cule for determining DRM, since

the number of directory entries needed will depend on the number and

sizes of the files present on the disk.

The CKS entry in the DPB is the number of bytes in the CSV

(checksum vector) which was pointed to by the DPH. If the disk is

not removable, a checksum vector is not needed, and this value raay

be zero*

5.3 Disk Blocking

When the BDOS does a disk read or write Operation using the

BIOS, the unit of information read or written is a 128-byte sector.

This may or may not correspond to the actual physical sector size of

the disk. If not, the BIOS must implement a method of representing

the 128-byte sectors used by CP/M-68K on the actual device. Usually

if the physical sectors are not 128 bytes long, they will be some

multiple of 128 bytes. Thus, one physical sector can hold some

integer number of 128-byte CP/M sectors. In this case, any disk I/O

will actually consist of transferring several CP/M sectors at once.

It raight also be desirable to do disk I/O in units of several

128-byte sectors in order to increase disk throughput by decreasing

rotational latency. (Rotational latency is the average time it

takes for the desired position on a disk to rotate around to the

read/write head. Generally this averages 1/2 disk revolution per

transfer.) Since a great deal of disk I/O is seguential, rotational

latency can be greatly reduced by reading several sectors at a time,

and saving them for future use.

In both the cases above, the point of interest is that physical

I/O occurs in units larger than the expected sector size of 128

bytes. Some of the problems in doing disk I/O in this manner are

discussed below.
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5.3.1 A Sisple Approach

This section presents a simple approach to handling a physical

sector size larger than the logical sector size. The raethod

discussed in this section is not recommended for use in a real BIOS.

Rather, it is given as a starting point for refinements discussed in

the following sections. Its simplicity also makes it a logical

choice for a first BIOS on new hardwäre. However, the disk

throughput that you can achieve with this method is poor, and the

refinements discussed later give dramatic improvements.

Probably the easiest method for handling a physical sector size

which is a multiple of 128 bytes is to have a Single buffer the size

of the physical sector internal to the BIOS. Then, when a disk read

is to be done, the physical sector containing the desired 126-byte

logical sector is read into the buffer, and the appropriate 128

bytes are copied to the DMA address. Writing is a little more

complicated. You only want to put data into a 128-byte portion of

the physical sector, but you can only write a whole physical sector.

Therefore, you raust first read the physical sector into the BIOS's

buffer; copy the 128 bytes of Output data into the proper 128-byte

piece of the physical sector in the buffer; and finally write the

entire physical sector back to disk.

Note: this Operation involves two rotational latency delays in

addition to the time needed to copy the 128 bytes of data. In fact,

the second rotational wait is probably nearly a füll disk

revolution, since the copying is usually much faster than a disk

revolution.

5.3.2 Some Refinements

There are some easy things that can be done to the algorithmof

Section 5.2.1 to improve its Performance. The first is based on the

fact that disk accesses are usually done seguentially. Thus, if

data frora a certain physical sector is needed, it is likely that

another piece of that sector will be needed on the next disk

Operation. To take advantage of this fact, the BIOS can keep

information with its physical sector buffer as to which disk, track,

and physical sector (if any) is represented in the buffer. Then,

when reading, the BIOS need only do physical disk reads when the

information needed is not in the buffer.

On writes, the BIOS still needs to preread the physical sector

for the sarae reasons discussed in Section 5.2.1, but once the

physical sector is in the buffer, subseguent writes into that

physical sector do not reguire additional prereads. An additional

saving of disk accesses can be gained by not writing the sector to

the disk until absolutely necessary. The conditions under which the

physical sector must be written are discussed in Section 5.3.4.
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5.3.3 Track Buffering

Track buffering is a Special case of disk buffering where the

I/O is done a füll track at a time. When sufficient memory for

several füll track buffers is available, this method is quite good.

The method is essentially the same as discussed in Section 5.3.2,

but there are some interesting features. First, transferring an

entire track is much raore efficient than transferring a Single

sector. The rotational latency is incurred only once for the entire

track, whereas if the track is transferred one sector at a time, the

rotational latency occurs once per sector. On a typical diskette

with 26 sectors per track, rotating at 6 revolutions per second, the

difference in rotational latency per track is about 2 seconds versus

a twelfth of a second. Of course, in applications where the disk is

accessed purely randomly, there is no advantage because there is a

low probability that more than one sector will be used front a given

track. However, such applications are extremely rare.

5.3.4 LHD Replacement

With any method of disk buffering using more than one buffer,

it is necessary to have some algorithm for manag ing the buffers.

That is, when should buffers be filled, and when should they be

written back to disk. The first question is simple, a buffer should

be filled when there is a request for a disk sector that is not

presently in memory. The second issue, when to write a buffer back

to disk, is more complicated.

Generally, it is desirable to defer writing a buffer until it

becomes necessary. Thus, several transfers can be done to a buffer

for the cost of only one disk access, two accesses if the buffer had

to be preread. However, there are several reasons why buffers must

be written. The following list describes the reasons:

1) A BIOS Write Operation with mode=l (write to directory

sector). To maintain the integrity of CP/M-68K's file

System, it is very important that directory information on

the disk is kept up to date. Therefore, all directory

writes should be performed immediately.

2) A BIOS Flush Buffers Operation. This BIOS function is

explicitly intended to force all disk buffers to be

written. After performing a Flush Buffers, it is safe to

remove a disk from its drive.

3) A disk buffer is needed, but all buffers are füll.

Therefore some buffer must be emptied to cnake it available

for reuse.

4) A Warm Boot occurs. This is similar to number 2 above.
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Case three above is the only one in which the BIOS writer has

any discretion as to which buffer should be written. Probably the

best strategy is to write out the buffer which has been least

recently used. The fact that an area of disk has not been accessed

for some time.is a fairly good indication that it will not be needed

again soon.

5.3.5 The New Block Flag

As explained in Section 5.2.2, the BDOS allocates disk space to

files in blocks of BLS bytes. When such a block is first allocated

to a file, the Information previously in that block need not be

preserved. To enable the BIOS to take advantage of this fact, the

BDOS uses a Special parameter in calling the BIOS Write Function.

If reg ister Dl.Wcontains the value 2 on a BIOS Wri.te call, then the

write being done is to the first sector of a newly allocated disk

block. Therefore, the BIOS need not preread any sector of that

block. If the BIOS does disk buffer ing in units of BLS bytes, it

can simply mark any free buffer as corresponding to the disk address

specified in this write, because the contents of the newly allocated

block are not important. If the BIOS uses a buffer size other than

BLS, then the algorithm for taking füll advantage of this

information is more complicated.

This information is extreme ly valuable in reducing disk delays.

Consider the case where one file is read sequentially and copied to

a newly created file. Without the information about newly allocated

disk blocks, every physical write would reguire a preread. With the

information, no physical write reguires a preread. Thus, the number

of physical disk operations is reduced by one third.

End of Section 5
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Section 6

Installing and Adapting

the Distributed BIOS and CP/M-68K

6.1 Overview

The process of bringing up your first CP/M-68K System is either

trivial or involved, depending on your hardware environment.

Digital Research suppiies CP/M-68K in a form suitable tot booting on

a Motorola VMfi/10..development System. If you have a VME/10, read

Section 6.2, which describes how to load CP/M-68K from the

distribution disks.

If you do not have a VME/10, you can load CP/M-68K using the S-

record fiies suppiied on your distribution disks. Section 6.2

describes this procedure.

6.2 Booting CP/M-68K on a VME/10

The CP/M-68K product disks distributed by Digital Research

include a boot disk to run CP/M-68K on the Motorola VME/10. If you

have a VME/10 and the foiiowing specifications, you can use the boot

disk as distributed. No modiflcation is required.

• a minimum 384K of Random Access Memory

• a Winchester Oisk Controller (WDC)

Use the folxowing Steps to load CP/M-68K from the boot disk.

1) Place the boot disk in the first fioppy disk drive (#FD02) .

2) Press SYSTEM RESET (front panei) and RETURN. This brings in /

TENbug. '

3) Type BO 2 and press RETURN. CP/M-68K should boot and begin

to run.
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6.3 Booting CP/M-68K Dsing S-record Files

Your CP/M-68K distribution disks contain two copies of CP/M-68K

in the Motoroia S-record format. The S-record format is a method of

representing binary memory images using hSCII characters. Refer to

Appendix F for a detaixed explanation of the S-record format. rioth

copies of CP/M-68K in S-record format contain the CCP and BOOS, but

no BIOS. You must aiready have a custom designed BIOS for your

Computer. One of the S-record Systems, CPM400.SK, is designed to

occupy locations 400H and up. The otner, CPM15000.SR, is configured

to occupy the top of a 128K memory space. The following items are

required to boot CP/M-6ÖK using the S-record fiies:

• A method of down-loading absolute data to your target Computer

System.

• A Computer capabie of reading the distribution disks. (A CP/M

based Computer that supports Standard CP/M 8-inch diskettes.)

• A BIOS custom designed for your target Computer System.

Do the foliowing Steps to load CP/M-68K using the S-record flies:

1) Choose one of the S-record flies to work with, CPM400.SR or

CPM1500Ü.SR. Examine the corresponding symbol tabie fixe,

CPM400.MAP or CPrflSOOu.MAP, to find the symbol _mit. The

symboi _imt has a duai signiflcance. First, lt is the

address~ät which the S-record System expects to find your
custom BIOS _init entry point. Second, it marks the first

free memory xocation foliowing the S-record System. That

is, your BIOS may occupy memory locations frora _init on up.

2) Buixd your custom BIOS, using the _init value found in step

l.

3) Down-load the S-record System to your target Computer

memory.

4) Down-load the custom BIOS to your target Computer memory.

5) You can now execute instructions at the first xocation of

the down-loaded System.

With a working CP/M-68K System, you can use the programming

tools provided with the operating System for further development.

Und of Section 6
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Section 7

Cold Boot Automatic Command Execution

7.1 Overview

The Cold Boot Automatic Command Execution featur>_ of CP/M-68K

allows you to configure CP/M-68K so that the CCP will automatically

execute a predetermined command line on cold boot. This feature can

be used to Start up turn-key Systems, or to perform other desired

operations.

7.2 Setting up Cold Boot Automatic Command Execution

The CBACE feature uses two global Symbols: _autost, and

_usercmd. These are both defined in the CCP, which uses them on

cold boot to determine whethec this feature is enabled. If you want

to have a CCP command automatically executed on cold boot, you

should include code in your BIOS's _init routine (which is called at

cold boot) to do the following:

1) The byte at __autost must be set to the value 01H.

2) The command line to be executed must be placed in memory at

_usercmd and subsequent locations. The command must be

terminated with a NULL (OOH) byte, and may not exceed 128

bytes in length. All aiphabetic characters in the command

line should be upper-case.

Once you write a BIOS that performs these two functions, you

can build it into a CPM.SYS file as described in Section 2. This

System, when booted, will execute the command you have built into

it.

End of Section 7
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Section 8

The PUTBOOT Utility

8.1 PUTBOOT Operation

The PUTBOOT Utility is used to copy information (usually a

bootstrap loader System) onto the System tracks of a disk. Although

PUTBOOT can copy any file to the System tracks, usually the file

being written is a program (the bootstrap System).

8.2 Invoking PUTBOOT

Invoke PUTBOOT with a command of the form:

PUTBOOT [-H] <filename> <drive>

where

• -H is an optional flag discussed below;

• <filename> is the name of the file to be written to the System

tracks;

• <drive> is the drive specifier for the drive to which

<filename> is to be written (letter in the ränge A-P.)

PUTBOOT writes the specified file to the System tracks of the

specified drive. Sector skewing is not used; the file is written to

the System tracks in physical sector number order.

Because the file that is written is normally in command file

format, PUTBOOT contains Special logic to strip off the first 28

bytes of the file whenever the file begins with the number 601AH,

the magic number used in command files. If, by Chance, the file to

be written begins with 601AH, but should not have its first 28 bytes

discarded, the -H flag should be specified in the PUTBOOT command

line. This flag teils PUTBOOT to write the file verbatim to the

System tracks.

PUTBOOT uses BDOS calls to read <filename>, and used BIOS calls

to write <filename> to the System tracks. It refers to the OFF and

SPT Parameters in the Disk Parameter Block to determine how large

the System track space is. The source and command files for PUTBOOT

are supplied on the distribution disks for CP/M-68K.

End of Section 8

53



Appendix A

Contents of Distribution Disks

The followmg table desciibes aix the files on the CP/M-68K

product disks distributed by Digital Kesearch.

Table A-l. Distribution Disk Contents

File Contents

AR68.REL Relocatable version of the acchiver/librarian.

AS68INIT Initialization file for asserabler. (See AS68 in

CP/M-68K Qperating System Progranuner's Guide.)

AS68.REL Relocatable version of the assembler.

ASM.SU8 Submit f lle to assembie programs. Source program

must have a .S filetype. Assembler creates an

object file wxth filtype .0 and a iisting fiie

with filetype .PRN.

BIOS.O Object fiie of BIOS for VME/10.

ßlOS.C C ianguage source file for VME/10 BIOS as

distributed with CP/M-68K.

BIOSA.O Object file for assembly portion of the VME/10

BIOS.

BIOSA.S Source fixe for the assembly portion of the

VME/10 BIOS as distributed with CP/M-68K.

BIOSTYPS.H Include fiie for use with BIOS.C.

BOOTER.0 Object file for VME/10 bootstrap.

BOOTER.S Assembly code for VME/10 bootstrap.

C.SUB Submit fixe to use C compixer. The fixe invokes

aix three Compiler passes plus the assembxer.

Use the followmg generax command to compile a C

program. A>C fixename

C068.REL Relocatabie version of the C parser.

C168.KEL. Relocatable version or the C code generator.

CLIB The C run-time library.
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Table A-l. (continued)

Fiie Contents

CLINK.SUB Submit fixe for xinking C object programs with

the C run-time iibrary.

CP68.REL Relocatabie Version of the C pceprocessor.

CPM.H C program incxude fiie containing C definitions

for CP/M-68K. Aefer to the C Language

Progranuning Guide for CP/M-68K.

CPM.REL Rexocatabie. Version of CP/M-68K System.

CPM.SYS CP/M-68K operating System fixe for the VME/10.

CPMLIB Library of object fiies for CP/M-68K. See

Section 2.

CPMLDR.SYS The bootstrap loader for the VME/10. The PUTöüOtf

utixity writes this fixe on the System tracks.

CTYPE.H C program include fixe containing ASCII character

ciassiflcation routines. Refer to the _C_

Langaage Programming Guide for CP/M-6ÜK.

DDT.REL Relocatabie version of the preloader for DDT"

(Loads DDT1 mto the high end of the TPA.)

DDT1.68K Debugger prograrn that is xoaded by DDT.REL. It

must be relocated to the top of the TPA every

time it is used. It is a rexocatabxe fiie

although the fixetype is .68K.

DUMP.REL Relocatabxe version of the dutnp Utility.

ED.KEL Relocatabie version of the £D" Utility.

ELDBIOS.S Assembly language source for the ERG sample BIOS

loader.

ERGBIOS.S Assembly ianguage source for the EKG sample BIOS.

BRRNO.H C program include fiie containing macro

definitions for the C perror function. Refer to

the C x.anguage Programming Guide for CP/M-08K.

FIND.REL FIriD Utility that xocates and prints all

occurrences of a specified string in one or more

specified fixes.
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Table A-l. (contineud)

File Contents

FORMAT.REL Relocatable disk formatter for the VME/10.

FORMAT.S Assembly source file for the FORMAT Utility.

INIT.REL Relocatable version of the INIT Utility.

INIT.S Assembly source file for the INIT Utility.

LCPM.SUB Submit file to create CPM.REL for VME/10.

LDBIOS.O Object file of BIOS loader for VME/10.

LDBIOSA.S Source for the assembly portion of the VME/10

BIOS loader as distributed with CP/M-68K.

LDRLIB Library of object files for creating a

bootstrap loader. (See Section 3.)

LINK68.REL Relocatable version of the LINK68 linker.

L068.REL Relocatable version of the LO68 linker.

LOADBIOS.H Include file for use with BIOS.C, to create

BIOS loader.

LOADBIOS.SUB Submit file to create BIOS loader for VME/10.

LOADR.O Overlay loader object file for LINK68.

MAKELDR.SUB Submit file to create CPMLDR.SYS on VME/10.

NORMBIOS.fi Include file for use with BIOS.C to create a

normal BIOS.

NORMBIOS.SUB Submit file to create normal BIOS for VME/j.0.

NM68.REL Relocatable version of the syrobol table dump

Utility.

OVLHDLR.O Overiay handler object file for LINK68.

PIP.REL Relocatabxe version of the PIP Utility.

PORTAB.H C program include file containing portabiiity

macro definitions. Refer to the C Language

Programming Guide for CP/M-68K.

PUTBOOT.REL Relocatable version of the PUTBOOT Utility.

PUTBOOT.S Assembly source file for the PUTBOOT Utility.
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Table A-l. (continued)

Fixe

README.TXT

RELCPM.SUB

RELOC. REL

RELOCx.SUB

S.O

SENDC68.REL

SETJMP.H

SIGNAL.ri

SIZE68.REL

CPM15Ü00.SR

CPM4U0.SR

STAT.REL

STDIO.H

Contents

Text file containing information relevant to this

shipment of CP/M-68K. Sorae versions of CP/M-68K

do not have this file.

Submit file to relocate CPM.REL into CPM.SYS.

Relocatable version of the command file

relocation utiiity.

üubmit fixe to relocate .R£L files in the target

System. £acn distribution disk that contains

.REL files has one oi these flies. The x Stands

for the distribution disk number.

Start-up routine for C programs. Must be the

first object fixe linked in a C program.

Relocatable version of the S-record creation

u t i 1 i ty.

C program mclude file for the nonlocal jump

routine. Reter to the C Language Programming

Guide for CP/M-68K.

C program inciude fixe for the C Signal function.

Refer to the C Language Programming Guide for

CP/M-68K.

Reiocatable version of the SIZE68 Utility.

S-record version of CP/M-68K for porting the

operating systera to new hardware environments.

This version is configured to occupy the top of

a 12tiK memory space. It does not contain a

BIOS.

S-record version of CP/M-6UK for porting the

operating system to new hardware environments.

This version is configured to occupy locations

400H and up. It does not contain a BIOS.

Relocatabxe version of the STAT utiiity.

C program incxude file containing Standard I/O

macro definitions. Refer to the C Language

Programming Guide for CP/M-68K.

End of Appendix A
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Sample BIOS Written in Assembly Language

CP/M 68000 AB

Soucce File: a:ergbios.8

Revision 02.01 Page

CF/H-6BK BIOS

Basic Input/Output Subsystcn

For ERG £6000 with Tarbeil floppy diak Controller

00000000 23FCO00OO0OEO00O008C

00OO000A 4280

00OO000C 4B75

OO00O00E 0C4C0017

00000012 6408

00000014 ES48

00000016 2O7B0O06

0000001A 4C90

0000001C 4E73

0000001E

00000022

00000026

00OOOO2A

000O0D2E

00000032

00000036

000O003A

0000003E

00000042

00000046

0000004A

0000004E

00000052

00000056

OO0OO05A

oooooooo

0000007A

ooooooao

00000094

OOO0O0A8

00O000BC

00O000BE

000000C0

ooooooca

OOO0O0DO

000000F8

00000100

00000114

00O0011C

00000ISE

00O0O0C2

.globl

.globl

init: nove.l

clr.l

rts

traphndl:

crapi

DCC

lsl

inovea.'.

jsr

trapng:

rte

biosbase:

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

_init

Iccp

«traphndl,S8c

dO

Infuncs.dO

trapng

12.dO

L 6(pc,dO),aO

(aO)

init

vboot

constat

conin

conout

lstout

pun

rdr

home

seldsk

settrk

setsec

setdna

read

weite

listst

* bios Initialisation entry point

* ccp entry ppint

* set up trap 13 handler

* log on disk A, uscr 0

* sultiply bios funetion by 4

* get handler addicss

* cnll handler

Listing B-l. Sandle Assembly Language BIOS
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42

43

44

45

46

47

48

49

SO

51

52

53

54

SS

C P /

0000005E

00000062

00000066

0000006A

0000006E

00000072

00000076

0000007A

00000080

00000086

H 6 8

00000108

00000114

0000029C
0O0O02A4

000002A6

00000298

0O0O02AB

4EF900000000

1039C0FFFF01

02400002

0 0 0 A s s

Source File: a:ergbios.s

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

30

81

82

83

84

85

86

87

88

89

90

91

92

0000003A

0000008C

0000008E

00000090

00000092

00000094

00000096

00000098

0000009A

OOOOOOAO

O0O0OOA6

000000*3

6704

7001

4E75

4280

4E75

61EA

4A40

67FA

103900FFFFOO

C0BC0000007P

4E7S

1Q3900FFFF01

OOOOOOAfc C03C0001

0OO0O0B2

O0O00OB4

O000O0BA

OOOOOOBC

000000BE

OOOOOOCO

00O0O0C2

0O0O0OC6

67P4

13C100FFFFOO

4E75

4E75

4E75

4E7S

103C00FF

«E7S

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

sectran

setdaa

getseg

get lob

setiob

flush

setexc

nfuncn"(*-biosbase)/

vboot: jnp _ccp

constat: nove.b SftffOl.dO

andi.w !2,dO

e o b 1 e r Revision 02.01

beq no ton

noveq.l t$l,dO

rts

nocon: clr.l dO

cta

conin: . bat constat

tst dO

beq con in

nove.b SffffOO.dO

and.l «$7f,dO

rts

conout: nove.b SffffOWdO

and.b l$l,d0

beq conout

■aove.b dl.SffffOO

tts

lstout: rts

pun: rta

rdr: cts

llstst: ntove.b l${(,d0

rts

Disk Handlers Cot Tarbell 1793 floppy disk Controller

get Status byte

data available blt on?

Page 2

branch if not

aet rcsult ta true

set result to false

See if key pressed

wait until key pressed

get key

clear all but lou 7 blts

get Status

check for transsnieter buffer enpty

wait untll our port has aged...

and Output it

and exit

raaxds«

dphlen

* .tnia BIOS supports 2 floppy drtves

* length of dia« param*ter header

iobase • SOOJfffffl

dcrad • looaae

* Tarbell floppy disk port base address

* Output port for command

Listing B-l. (continued)
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93

94

95

96

97

98

99

100

101

102

101

104

105

106

10?

108

109

110

C P /

OOOOO0C9

oooooocs

0000O0D0

00000CO2

O00O00D6

00000004

OO0OO0DE

H 6 8

Source File: a

111

112

113

114

US

116

in

118

119

120

121

122

123

124

125

126

127

128

129

130

131
132

133

134

13S

136

137

13B

139

140

141

142

143

OO0OOOE0

OOOOOCES

OOOOOOEC

OO0OOOF0

ooaooorfi

OOOOOOFB

OOOOOCFE

00000100

OOOOOlOo

00000108

qooooioa

00000 IOC

00000110

00000112

00010IH

00000 HA

0000011C

00000124

00000128

0000012C

423900000002

4E75

7000

B23C0002

6ME

13CLD00OOOOO

E909

000 A s s e d b

tergbios. s

13CLO0OOOOOA

103900000000

COFC001A

D0BC00000016

4E75

13C1O000OC02

4E75

13C100OOOO04

4E75

2042

48CI

10301000

4BC0

4E7S

23C100000006

4E75

13FCOOOAOO00O0OB

61000076

00430088

13C300FFFFF8

dsta t

dtrk

ddata * lODaseO

dvait ■ iooase«4

dcntcl ■ iobase»4

clr.b track

rts

input statas por t

disk track poct

dlsk data port

input pot t to wait (or op finistied

Output contcol port for dr ive selection

select disu given by tegister dl.b

raoveq |0,d0

crap.D Inaxdsk.dl * valid dt ive number?

bpl selrtn * if no, rctucn 0 in dO

raove.s dl>seldcv * eise, save deive nuraber

lsl.b »4,dl

Revision 02.01 Page 3

* select code ia 00 for drv 0, $10 tot dev 1

* point dO at correct dph

move.b dl, Beicode

move.b scldcv.dO

n'jlu Idphlen.dO

add.l IdphO.dO

selttn: tts

setsec: ciov».b dl,a»ctor

cts

translate sector in dl with tcanslate table pointed to by d2

cesult in dO

movea.l d2,aO

ext.l dl

nove.b IO(aO,dl),dO

ext.l dO

cts

movc.l dl.dna

cts

cead:

* Read one sector fcom requested disk, tcack, sectoc to dna addeess

* Retcy If neecssary, cetucn in dO 00 if ok, eise non-zeco

move.b HO.errcnt * set up cetcy countec

ctetcy:

bar Setup

ocl IS88,d3 • OR read comnand with head load blt

nove.b d3,dcmd * Output it to FDC

Listing B-l. (continued)
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144 00000132 08390007OOFFFFFC

145 0000013A 6706

146 000001JC 10F900FFFFFB

147 00000142 60EE

148

149 00000144 61000146

150 00000148 6604

151 0000014A 4280

152 00000HC 4E75

15 3 0000014E 610000BO

154 00OO01S2 53390000000B

155 00000158 66CA

156 00000 ISA 70FP

157 0O0OO1SC 4E75

1S8

159

160

161

162 0000015E 13FC0OOA000OO00B

163

164 00000166 6134

165 00000168 OO43OOAS

CP/M 68000 Assenb

Sourcc File: a:ergbios.s

tloop:

(dones

rcrror:

btst

beq

sove.b

bra

bsr

bne

clr.l

rts

bst

subq.b

bne

Dove.l

tts

|7,dwait

rdone

ddata,(a0|*

rloop

rstatus

rerrot

dO

enchk

t l.errcnt

cretry

»Sffffffff.dO

if ervd o( read, extt

eise, move next byte of data

* get FDC Status

90 to error handler

weite:

* Weit« one sector to cequested disk, track, sector fron dtu address

* Retry if necessary, return in dO 00 if ok, eise non-zero

oove.b HO.errcnt * set up retry counter

wretry:

bsr setup

ori ISa8,d3 * OR write conuaand with head loa<l bit

ler Revision 02.01 Page 4

166

167

168

169

17 0

171

172

17 3

174

175

176

177

178

179

ISO

181

182

1B3

184

185

136

187

188

189

190

191
192

193

194

0000016C

00030172

0000017A

0003017C

000001S2

00000184

00000188

0000018A

0OO0OL3C

0000018E

00000190

00000196

0000019B

0000019A

0000019C

00000 LA4

00000 IAA

000001B0

000001B2

00000 LB8

00000IBE

000001CO

000001C2

000001CA

13C3OOFFrFF.8

0839000700FFFFFC

6708

13O800FFFFFB

60EE

61000106

6604

4280

4E75

6170

533900O0000B

66CE

7 OFF

4E75

13FCOOD0O0FFFFF8

163900000001

B63900000000

661A

163900000002

B6390O000003

66 20

4283

083900OS0OFFFFF8

6618

Bove.b d3,.dciad .

wloop: btst |7,dwait

b«q wdone

cove.b (aO)-.ddata

bra

wdone:

wloop

* Output it to FDC

* If end of read, exit

* eise, nove next byte of data

get FDC Status

90 to error handler

setup:

* corr.raon read and write aetup code

• select disk, set track, set sector wer« all deferred until now

* clcac Controller« g«t Status

if dr Ive not selectcd, do it

If not on right trac«. do it

if head already loaded, no head load delay

If head unload«d, treat as new dtsk

bsr

bne

clr.l

rts

bsr

subq.b

bne

movo.l

rts

rstatus

werrot

dO

errchk

11,ercent

wretry

♦Sff[£fff£,dO

nove.b

inove.b

cmp.b

bnt

nove.b

ctnp.b

bne

clr.l

btst

bne

ISd0,dcmd

curdrv,d3

seldrv,d3

newdr ive

track,d3

oldtrk,d3

newtrk

d3

|5,dstat

sexit

Listing B-l. (ccmtinued)
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195 newdrive:

196 000001CC 13F9OOOOO0OAO0FFFFFC oove.b selcode,dcntrl * selec: the drive

197 00000106 13F90OOO0000O00O0001 roove.b seldcv.curdrv

193 newtrk:

199 000001EO 6126 bsr chkseek * See«, to corcect tracn if required

200 0QO0OLE2 7604 noveq 14,d3 * focce head load delay

201 sexit:

202 00000LE4 13F90OOO00O400FFFFFA move.b sectocdsect • set op sectot nuraber

203 O000O1ES 13F900OOOOO2OOFFFFF9 oove.b track,dtrk • set up track nuir.be;

204 000001F8 207900000006 move.l dma.aO * dma addcess to aO

205 000001FE 4E7S rts

206

207 ercchk:

208 00000200 08070004 btst 14,d7

209 00000204 6602 bne chkseek * if record not found ercoc, reseek

210 00000206 4E75 tts

211

212 chkseek:

213 * check for cocrect track, seek if necessary

214 00000203 615C bsr readid * find out what tcack we're on

215 0000020A 671E beq chksl * If cead id ok, skip rescore code

216 cestoco:

217 * hone the drive and ceseek to cocrect track

218 0000020C 13FCOOOSOOFFFFF8 move.b ISOB.dcmd • restoce command to coreraand pott

219 cstwait:

220 000002U 0339000700FFFFFC btst |7,dvait

CF/M 6SOO0 Assembler Revision 02.01 Page S

Soucce F.ile: a:ergbios.s

221 000002LC 66F6 bne rstwait * loop until restoce completed

222 0000021E 0B39O0O20OFFFFF8 btst I2,dstat

223 00000226 67E4 beq reStore * if not at track 0, tcy again

224 00000228 4283 clr.l d3 • track number cetjened in d3 ftom ceadid

225 Chksl:

226 0000022A 13C300FFFFF9 roove.b d3,dtck * Update track register in FDC

227 00000230 13F9OOO000O2O0O00003 novc.b ttack,oldtck * update oldtck

228 0O0O023A B63900000002 cntp.b tiack,d3 * are we at cight track?

229 00000240 6722 beq enkdone * if yes, exit

230 00000242 X3F900OOO0020OFFFFFB mve.b tcack.ddata * eise, put desiced track in data reg of FOC

231 0000024C 13FC001300FFFFF8 move.b ISlß.dcmd • and issue a seek conmand

232 00000254 O83900O7OOFFFFFC chks2: btst I7,dwait

233 000002SC 66F6 bne chks2 * loop until seek corcplete

234 0000025E 16 3900FFFFF8 nove.b dstat,d3 * read Status to cleac FDC

235 chkdone:

236 00000264 4E7S rts

237

23B readid:

239 * cead track id, return track nunbec in. d3

240 00000266 13FC0OC4O0FFFFF8 Bovc.b |5c4,dcnd * issue read id command

241 0000026E 1E3900FFFPFC oove.b dwait.d? • wait for intrq

242 00000274 163900FFPFFB move.b ddata,d3 * track byte to dJ

243 Cid2:

244 0OOOO27A 08390007O0FFFPFC btst |7,dwait

245 0OOOO2B2 670B beq rBtatus * vait Eor intrq

Listing B-l. (continued)
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246

247

248

249

250

2S1

252

253

2S4

255

2S6

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

27 3

274

275

00000284

O000028A

0000028C

00000292

00000296

00000298

0000029A

0000029C

000002A2

000002A4

000002A6

000002AS

000002AE

OOO0O2BO

0O0O02B2

000002B4

000002B6

C P / M 6 8

1E3900FFFFFB

60EE

1E3900FFFFFB

0207009D

4E75

4280

4B7S

2O3CO00000OC

4E7S

4E7S

4E7S

02810000QOFF

E549

2041

2010

2082

4E75

0 0 0 A S 3

Source File: a:ccgbios.3

276

277

278

279

280

2B1

2S2

283

284

28 5

286

2B7

288

00000000

00000000

00000001

00000002

00000003

00000004

00000006

OO0C0OOA

289 O00OOOOB

290

291

292

29 3

294

295

296

oooooooc

0O0O0OOE

00000012

FF

FF

00

00

0000

00000000

00

OA

0001

00000400

00017C00

move.b ddata,d7

bca ild2

Bove.b dstat,d7

ondi.b IS9d,d7

cts

clt.l <äO

cts

nove.l Ir.emrgn, dO

cts

CtB

sctexc:

andi.l ISf£,dl

lsl 12,dl

movda.-l dl.aO

Dove.1 <aO),dO

movc.1 d2,(aO)

nosct: cts

e n b 1 e c Revision 02.01

read onothcr bytc

and loop

* »et condition Codes

return successful

return addcess of nen region table

do only foc exceptions 0 - 255

nultiply axception nnbc by 4

return old vector volue

Page

.data

seldrv: .dc.b S£f

curdrv: .dc.b Slt

tcack: .dc.b 0

Oldtck: .dc.b 0

sectoc: . dc.w 0

dma: .dc.l 0

uelcodc: .dc.b 0

ecrcnt: .dc.b 10

nenrgn: .dc.w 1

.dc.l $400

.dc.l $17cO0

dlsk paranctet head»rs

* dcive cequestcd by aeldsk

* curcently selected dcive

* tcack requcsted by settrk

* tcack we wer» on

* dt w- select code

* cetcy counter

1 nenory cegion

Starts at 400 hex

goes until 18000 nex

Listing B-l. (continued)
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297

298 00000016 000000SA

299 0000001A 0000

300 000000 IC 0OO0

301 000000LE 0000

302 00000020 00000000

303 00000024 0000004A

304 000O0O2B 00000080

305 0000002C 000OO0AO

306

307 00000030 0000005A

308 00000034 0000

309 00000036 0000

310 00000038 0000

311 0000003A 00000000

312 0COO0O3E 0000004A

313 00000042 00000090

314 00000046 OOO0O0C0

315

316

317

318 0OOO004A 001A

319 000000«C 03

320 00000040 07

321 0000004E 00

322 000O004r OO

323 00000050 00F2

324 00000052 001P

325 00000054 COOO

326-00000056 0O10

327 00000058 0002

328

329

330

CP/H 68000 Asseob

Source File: aterqbios.s

dphO:

dphl:

.dc.l

.dc.w

.dc.w

.dc.w

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.w

.dc.w

.dc.w

.dc.l

.dc.l

.dc.l

.dc.l

xlt

0

0

0

dirbuC

dpb

cKvO

alvO

xlt

0

0

0

dirbuf

dpb

ckvl

alvl

* disk parametct block

dpb: .dc.w

.dc.b

.dc.b

.dc.b

.dc.b

.dc.w

.dc.w

.dc.w

.dc.w

.dc.w

0

0

242

63

ScOOO

16

2

ducsiny

ptr to directory buftnr

ptr to disk parameter block

ptc to check veecoe

ptr to allocation vector

dummy

ptc to dicectory buffer

ptr to disk Parameter block

ptr to check vector

ptr to allocation vector

sectors per track

* block shift

* block mask

* ex ten t na sk

* dureny fill

disk size

64 dlrectory entries

directory mask

directory check size

tiack offset

nslate table

Revision 02.01 Page

331 000000 SA

332 0OOO005B

333 00OO0062

334 00000066

335 0000006A

336 0000006E

337 00000072

338

339

340 00000000

341

342 00000000

343

344 00000080

345 00000090

346

347 00O0OOA0

01070D13

19050B11

1703090F

1502080E

141A060C

1210040A

1016

.dc.b

.dc.b

.dc.b

.dc.b

.dc.b

.dc.b

.dc.b

1, 7,13.19

25, 5.11,17

23, 3, 9,15

21, 2, 8,14

20,26, 6,12

18,24, 4,10

16,22

• bss

dirbuf: .ds.b 128

ckvO: .ds.b 16

ckvl: .ds.b 16

* directory buffer

* check vector

* allocation vector

Listing B-l. (continued)

65



CP/M-68K System Guide B Sample Assembly Language BIOS

348 OO0ODOC0

349

350 0OOOOOE0

C P / M (1000 A

Source File: a:ergbios.«

ccp

tnosbase

cMiseek

conoüt

dcntd

dpb

dsect

etrchk

getseg

lstou

r.evtr*

oldtrl

read

t ld2

r !twa

seidr

setex

tt

Setup

trapnq

vloop

0000001E TEXT

OD0OC20B TEXT

O00OOOAB TEXT

ODFFFFFC ABS

0000004A DATA

OOFFFFFA ABS

00000200 TEXT

0000029C TEXT

OOOOOOBC TEXT

000001E0 TEXT

00000003 DATA

000001IC TEXT

0000027A TEXT

00000214 TEXT

OOOOOCOO DATA

O0000IA8 TEXT

000001JC TEXT

000000 IC TEXT

00000172 TEXT

s a e i» b

_»nit

chkdone

ckvO

constat

ddata

dphO

dstet

errcnt

hone

nAxdak

nfuncs

pun

teadid

loop

ector

■eldsk

ictiob

icxit

'boot

«rctiy

alvl:

1 e r

00000000

0O00C264

0O00C08O

00000080

OCFFFFFB

00000016

OOFFFFFB

OO000OOB

0O000OC6

00000002

00000017

0OO000BE

00000266

00000132

00000004

0O00O0D0

000002A6

000001£4

0000007A

00000166

ds.b

end

32

Revision 02

TEXT

TEXT

BSS

TEXT

ABS

DATA

ABS

DATA

TEXT

ABS

ABS

TEXT

TEXT

TEXT

DATA

TEXT

TEXT

TEXT

TEXT-

TEXT

alvO

chksl

CKVl

curdcv

dirbuf

dphl

dtrk

flush

tobase

mcinrgn

noset

rdone

tetrot

tretty

sectran

selrtn

setsec

ttack

udone

wt lte

.01

0O00OOAO

0OO0O22A

00000090

00000001

00000000

00000030

00FFFFF9

00000298

OOFFFFFB

OOOOOOOC

000002B6

00000144

0000014E

00000124

0000010B

000000F6

00000100

00000002

00000184

000001SE

Page 8

BSS

TEXT

BSS

DATA

BSS

DATA

ABS

TEXT

ABS

DATA

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

DATA

TEXT

TEXT

alvl

chks2

conin

dcnd

dnta

dphlen

dwait

gctlob

1istot

newdt ive

naton

rdr

restore

rstatus

oelcode

setdma

aettrk

traphndl

vertot

xlt

OOOOOOCO

00000254

00000094

OOFFFFFB

00000006

0000001A

OOFFFFFC

000002A4

O000O0C2

000001CC

00000090

OOOOOOCO

0000020C

000002BC

OOO0O00A

00000114

0C0000F8

0000000E

0000018E

0000005A

BSS

TEXT

TEXT

ABS

DATA

ABi

ABS

if -

te:

TEXT

TEXT

TEXT

TEXT

TEXT

DATA

TEXT

TEXT

TEXT

TEXT

DATA

Listing B-l. (continued)
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Sample Loader BIOS Written in Assembly Language

CP/H 6 B 0 0 0

Source File: aieldbios.s

saeoblet Revision 02.01 Page

1

2

3

4

S

6

7

8

9

10

11

12

13

14

IS

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

3S

39

40

41

42

00000000 OC400017

00000004 6C08

00000006 ES48

00000008 207B0006

0OO00OOC 4E90

O00O00OB 4E7S

O0000010 0OOOO00E

00000014 O00OO0OE

0000001B 0000006C

0000001C 00000080

00000020 00000094

00000024 OOOOOOOE

00000028 OOOOOOOE

O0O00O2C OOOOOOOE

00000030 O0000OA8

00000034 0O0000B0

00000038 0OOO00C4

0000003C OOOOOOCC

00000040 0OOOO0B0

00000044 OOOO00B8

00000048 OOOOOOOE

000000<C OOOOOOOE

00000050 00000004

00000054 0OOO0OEO

0000005B OOOOOOOE

OOOOOOK OOOOOOOE

*

* Basic

CP/M-68K Loader BIOS •

Input/Output Subsysteo *

* For CRC 68000 with Tatbell floppy disk Controller *
* t

.globl

_bios:

~ cnipi
bge

lsl

novca.

jst

nogood:

rts

biosbasa:

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

_bios * declare cxternal entcy point

lnfuncs(d0

nogood

12,(10 * multiply bios (unction by 4

1 6{pc,d0),a0 * get handlet address

|aO) * call handler

nogood

nogood

constat

conin

concut

nogood

nogood

nogood

hone

aeldsk

settck

setsec

setdoa

read

nogood

nogood

Seeträn

setdoa

nogood

nogood

Listing C-l. Saaple BIOS Loader

67



CP/M-68K System Guide C Sample Loader BIOS

43 00000060 00GOO0OE

44 00003064 0O000O0E

45 OOOC006B 00000222

46

47

4B

49

50 0CC0006C 103900FFFF01

51 C00C0072 02400002

52 O0OC0076 6704

53 00000076 7001

54 00OCOO7A 4C75

SS

C P / H 68000 A s 5

Source Pile: o:eldbios.B

0000007C 4280

O0OC007E 4E75

00000080 61EA

00000082 4A40

00000034 67FA

00000086 103900FFFPOO

OOOCOOBC COBC00OOO07F

00000092 4E7S

00OC0O94 10390CFFFF01

0000009A C03C0001

0000009E 67F4

0OOO00AO 13C100FFFF00

COO0OOA6 4E75

000000A8 4 23900000002

00OO0OAS 4E75

0OOO0OBO 423900000000

.de.1 nogood

.dc.l nogood

.dc.l setexc

rfur.es« (°-blosbase)/4

cor.sm: muve.b SffffOl.dO

andi.w |2,dO

beq noton

c.cvrq. 1 |$l,dO

rtf

ler Revision 02.01

noton: clt.l dO

rts

conin: usr eonstat

tst dO

Deq con in

nove.b SfflfOO.dO

and.l IS7f,dO

rts

conout: vove.b SffffOl.dO

and.b ISl.dO

beq conou t

move.b dl,S£fffOO

[tl

g»* Status byte

dsta availabl«1 tut or>7

brar.ch lf not

set it-sult to true

Page 2

set resült to false

see if key pressed

wait ur.til key pressed

get key

ciear all but low 7 bits

wait until our pott has aged.

and Output 1t

and exit

* Disk Handlers for TarbeLl 1793 floppy disk Controller

this BIOS supports 2 floppy drives

Tarbell floppy disk port base addreas

Output port for comnand

input Status port

disk track port

disk sector port

dlak dato port

input port to walt for op finished

Output control port for drive selection

select drive A

naxdsk

dphlen

iobase

de ad

dstat

dtrk

dsect

ddata

dwait

dcntrl

hooe:

seldsk:

•

• 2 • this BI

•26 * lenqth

• SOOfffffS •

• iobase *

• iobase *

• iobaoe+1 *

• iobase+2 •

> iobase+3 *

• iobaae+4 •

• iobase+4 *

clr.b track

rts

select diak A

clr.b seldrv

Listing C-l. (continued)
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95 OO00OOB6 42390000000h

96 DOOOOOBC 2OJCO0OO000C

97 0OO000C2 4E75

98

99 000Q0OC4 1JC10D000002

100 00OO00CA 4E7S

101

102 O0O00OCC 11C100000004

103 00ÜO00O2 4E7S

104

10 & sect

106 •

107 *

108 000000D4 2042

109 OOO000D6 «3C1

110 OOOOOOOB 10301000

CP/H 6B000 Assenbier

Soutce Pile: a:cldbios.a

clr.b sclcode

irovt.l |dphC,dO

sc 1 r tn : t ts

srlect code is 00 for div 0, $10 for drv 1

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

00O0O0DC

O0O0OODE

OOOOOOEO

000000E6

000000E8

OOOOOOFO

0OO00OF2

00OOOOF6

000000FC

00000104

00000106

00000IOC

0000010E

00000112

00000114

00000116

ooooaiia

0000011A

00000120

00000122

00000124

00000126

0O00012E

48C0

4E75

23C100000006

4E75

13FCOOOKOOOOO0OB

6134

00430088

13C300FFFFF9

OB39000700FFFFFC

6708

10F900FFFFFB

60EE

61000106

6604

4280

4E75

6170

53390000000B

66CE

7OPF

4E75

13PCOODO00FFFFFS

163900000001

scttct: muve.b dl,tlack

rts

sec: n-ave.b dl,s«ctor

rts

translate sector in dl with translate table pointed to by d2

resulC in dO

novea.l d2,aO

ex 1.1 dl

nove.b IO(oO,dl),dO

Revision 02.01 Page 3

ext. 1 dO

rts

nove.l dl.dna

rts

tead:

* Read orse sector fron requcsted disk, tiack, sector to daa address

* Retry if necessary, return in dO 00 if ok, eise non-zero

nove.b |13,errcnt

tretry:

Dsr setup

ori 4SB8,d3

move.b d3.dcnd

tloop: btst I7,dwait

beq rdone

nove.b ddata.(aQ)+

bra rloop

rdone:

set up retry counter

* OR read command with head load bit

* Output it to FDC

* if end of read, exit

■ eise, nove next byte of data

* get FDC otatus

* go to ercor handler

bst r Status

bne rerror

clr.l dO

rts

bsr errchk

subq.b ll.erccnt

bne rretry

move.l l${ffffCff.dO

rts

setup:

* conaon read and weite Setup code

■ select disk, set teack, set sector were all deferred until now

Dove.b ISdO.dcnd * clear Controller, get Status

oove.b curdcv(d3

Listing C-l. (continaed)

69



CP/M-68K System Guide C Sample Loader BIOS

14? 00000X34 B63900000000 cnp.b seldrv,d3

1«8 0000013A 66IA bne r.ewdr lve • tf dr ive not oelected, do it

149 0000013C 163900000002 rvDve.b track,d3

150 00000142 B6390C000003 cmp.b o;dcr*.d3

151 00000148 6620 ont newtrk • if not or. right track, do It
152 0000014A 4263 clr.l d3 * If head already loaded, no head lood drlay

153 0000014C 0839000100FFFFFB btst IS.dstat • if riead unlo/ided, treat as neu disk

154 00000154 661B bne sexit

155 r.ewd.-ivc:

156 00000156 13F90000003A00FFFFFC io»t.B se lcode.dcn tr 1 • select the drive

15? 00000160 13F9300000000000C001 raove.b seldrv,curdrv

158 (.ewtrk:

159 0000016A 6126 bsr chkseck • seek to correct track if required

160 0000016C 7604 n-.ovcq M,d3 * Force head load delay

161 sexit:

162 0000016E 13F90000000400FFFFFA raave.b sectac,dscct ■ set up sector number

163 00000178 13F9O0O000O200FFFFF9 raovc.b track.dtrk • set up track ruxber

164 00000182 207900000006 nove.1 dma.aO • dnu address to «0

165 00000188 4E75 r ts

CP/H 68000 Asseabler Kevision 02.01 Page 4

Sourcc File: a:eldbios.s

166

167 «-rrchk:

166 0000018A 08070004 btst I4,d7

169 OC00018E 6602 bne chkseek • if r<?cord not lound error, reseek

170 00000190 4E75 rts

171

172 chkseek:

173 • check tot correct track, scek if necessary

1?4 00000192 615C bsr readid * find ojt what track we're on

175 00000194 671E beq chksl • if read ld ok, skip restore code

176 testore:

177 * hone the dcive and rcseek to correct track

178 00000196 13FC000B00FFFFP8 raovc.b l$0B,dcad * restore command to connand port

179 rstwait:

180 O000019E 0839000700FFFFFC btat |7.dwalt

181 ODO0OIA6 66P6 bne rstwait * loop until restore coopletod

182 000001A8 OS39000200FFFFFB btst »2,dotat

183 000001BO 67E4 beq restote * if not at track 0, try again

184 000001B2 4283 clr.l d3 * track r-.ux.ber retuined in d3 fron readid

185 chksl:

186 000001B4 13C300FFFFF9 move.b d3,dtrk * Update track reg ister in FDC

1B7 000001BA 13F90000000Z00000003 move.b track,oldtrk • Update oldtik

188 000001C4 B63900000002 cnp.b track,d3 * are we at right track?

189 000001CA 6722 beq chkdone • if yeB, exit

190 000001CC 13F90000000200FFFFFB «ive.b track,ddata • eine, put desired track In data reg of FCC
191 000001D6 13FC001800FFFFF8 novc.b »S18,dcnd • and issue a naek connand

192 00000IDE OB390007 00FFFFFC chks2: btst I7,dwait

193 000001£6 66F6 bne chka2 * loop until seek conplete

194 000001E8 163900FFFFFB move.b dstat,d3 * read sutus to clear FDC

195 chkdone:

196 000001EE 4E75 rta

197

198 readid:

Listing C-l. (continued)
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19»

200 000001FO 13FC00C401FFFFPB

201 000001F8 lE^OOFFFFPC

202 000001FE 163900FFFFTB

203

204 00000204 OB390007OOFFFFFC

20& QO0OC2OC 6708

206 0000020E 1E39OGFFFFFB

207 00000214 60EE

208

209 00000216 1E3900FFFFF8

210 0000021C 02070090

211 00000220 4E7S

212

213

214

215 00000222 0281000000FF

216 00000228 E549

217 0000022*. 2041

218 0000022C 2010

219 OO0OO22E 2032

220 00000230 4E7S

CP/H 11000 Assenb

Source Fll«: a:eldbios.s

nove.

nove.

nove.

rid2:

btst

beq

b

b

b

nove.b

bra

rStatus:

nove

andi

rts

setexc:

andi

lsl

b

b

1

movea.1

nove

move

rts

e r

.1

.1

I$c4,ricod

dwalt,d7

ddatD,d3

• 7,d«rait

rstatun

ddata,d7

Cld2

dstat,d7

IS9d.d7

ISff.dl

12, dl

dl.aO

(aO ), dO

d2,(a0)

Revision 02.01

issue tead id conn<and

wait for intrq

treck byte to d3

wait for intrq

t*ad another byte

and loop

»et coiidition codes

do only foi exceptiona 0 - 2SS

Rultiply exception nuntoer by 4

ceturn old vector value

insert neu vector

Page

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

23»

240

241

242

243

244

245

246

247

248

249

250

00000000

00000000

oooooooi

00000002

00000003

00000004

00000006

O00000OA

000000GB

oooooooc

00000010

00000012

00000014

00000016

0000001A

000000IE

00000022

tr

n

00

00

0000

00000000

00

DA

00000036

0000

0000

0000

00000000

00000026

00000000

00000000

seldrv: .dc.b $ff

curdrv: .dc.b Sff

track: .dc.b 0

oldtrk: .dc.b 0

sector: .dc.w 0

dos: .dc.l 0

Sttlcode: .dc.b 0

errent: .dc.b 10

* disk pataraeter headers

dphOi

dr ive requested by seldsk

curtently selected dr ive

track requested by settrk

track wc wer« on

drive select code

retry countcr

.dc.l

.dc.w

.dc.w

.dc.w

.dc.l

.dc.l

.dc.l

.dc.l

xlt

0

0

0

dir

dpb

0

0

* dunny

dirbuf * ptr to directory buffor

* ptr to diak paranetet block

* ptr to check vector

* ptr to allocstion vecter

disk paraneter block

Listing C-l. (continued)
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251

252 00000026 00 LA

253 OO00OG2B 03

254 00000029 07

255 C0C0002A 00

25b ÜOCC00 2B 0C

257 0000002C 0OP2

258 0O90002E 003P

259 00000030 COOO

260 00000032 0010

261 00000034 0002

262

263

264

265 C0C00036 01070D13

266 0000003A 19050B11

267 0000003E 17 03090P

268 00000042 1502080E

269 00000046 141A060C

270 0000004A 1218040A

271 0000004E 1016

272

27 3

27 4 OOOOOOOO

275

CP/H 68000

Sojrce File: a:eldäios.s

276 OOOOOOOO

277

278

279 OOOOOOBO

CP/H 68000

dpb: .dc.w

.dc.

.de.

.de.

.de.

.dc.w

.dc.w

.dc.w

.dc.w

.dc.w

0

0

242

63

ScOOO

16

2

• bZock shift

* Llock njsH

* extenl mjak

• duirggy f 111

dlSK 511*

64 directory er.tr les

directory snasle

directory checn sue

track offset

sector translate table

. dc.b

. dc.b

.dc.b

.dc.b

.dc.b

.dc.b

.dc.b

1. 7,13.19

25, 5,11.17

23, 3, 9,15

21, 2, 8,14

20,26, 6,12

18.24, 4,10

16,22

sserobler Revision 02.01 Page

dirbuf: .ds.b directory bjffer

Assenbier

Soutce File: a:eldbios.o

Symbol Tsble

Revision 02.01 Page

bios

chkü2

conatat

ddata

dphO

dtrk

hoipe

newtrk

oldtrk

rerror

rretry

sectran

selrtn

settrk

xlt

00000000 TEXT

00000IDE TEXT

0000006C TEXT

OOFFFFFB ABS

0000000C DATA

00FFFFF9 ABS

OOOOOOAB TEXT

0000016A TEXT

00000003 DATA

00000118 TEXT

O000O0FO TEXT

00000004 TEXT

0O0OOOC2 TEXT

000000C4 TEXT

00000036 DATA

bioobase

chkseek

cuidrv

dirbuf

dphlen

dwait

iobase

nfunca

rdone

tootorc

rstDtus

seleode

satdna

setup

00000010 TEXT

00000192 TEXT

00000001 DATA

OOOOOOOO BSS

0000001A ABS

OOFFFFFC ABS

00FFFFF8 ABS

00000017 ABS

0000010E TEXT

00000196 TEXT

00000216 TEXT

0000000A DATA

0O00O0E0 TEXT

00000126 TEXT

chkdone

conin

derad

dma

dsect

errchk

naxdsk

nogood

read

rid2

rstwait

seldrv

setexc

sexit

000001£E

00000080

OOFFFFFB

00000006

OOFFFFFA

0000018A

00000002

0000000E

O0OO0OE8

00000204

0000019E

oooooooo

00000222

0000016E

TEXT

TEXT

ABS

DATA

ABS

TEXT

ABS

TEXT

TEXT

TEXT

TEXT

DATA

TEXT

TEXT

chksl

conou t

dcntrl
dpb

dstat

errent

newdr Ive

noton

readid

rioop

sector

seldak

setsee

track

000001B4

00000094

OOFFFFFC

00000026

00FFFFF8

000000OB

00000156

0000007C

D00001F0

000000FC

00000004

OOOOOOBO

OOOOOOCC

00000002

TEXT

TEXT

ABS

DATA

ABS

DATA

TEXT

TEXT

TEXT

TEXT

DATA

TEXT

TEXT

DATA

Listing C-l. (continued)

End of Appendix C
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EXORmacs BIOS Written in C

This appendix contains several files in addition to the C BIOS

proper. First, the C BIOS includes conditxonal compilation to rnake

it into either a loader BIOS or a normal BIOS, and there is an

include file for each possibiiity. One of these include fxles

should be renamed BIOSTYPE.H before compiling the BIOS. The choice

of which file is used as BIOSTYPE.H determines whether a normal or

loader BIOS is compiled. Both the normal and the loader BlOSes need

assembly language interfaces, and they are not the same. Both

assembiy interface moduies are given. Finally, there is an include

file that defines some Standard variable types.

Listing D-l. EXORmacs BIOS.C File

I *BBsaaaaBsnBBBaBBBB83sa33Ssssas=s3s=ssssss3BBBsasaaasas3SaaasssBscssasBS ♦ /

/./ */

CP/M-68K(tm) BIOS for the EXORMACS

Copyright 1983, Digital Research.

/*
?*

7

Modified 9/ 7/82 wbt

10/ 5/82 wbt
12/15/82 wbt

12/22/82 wbt

//

/

1/28/83 wbt
2/05/84 sw VI.2

V
7
7
V

■/•/
sats*/

finclude "biostype.h" /* defines LOADER : 0-> normal bios, l->loader bios */

/• also definea CTLTYPE 0 -> Universal Disk Cntrlr */

/* 1 -> Floppy Diak Controller */

/* MEHDSK: 0 -> no memory disk ♦/

/* 4 -> 384K memory disk •/

finclude "biostyps.h" /* defines portable variable types •/

char copyright[] «* "Copyright 1983, Digital Research";

struct memb { BYTE byte; },' /* use for peeking and poking memory */
struct memw ( WORD word; ); ,

struct meml { LOKG lword;};

/* I/O Device Definitions */
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Listing D-i. (continued)

/••• —•* * ................... /

/* Detine the two senal ports on the DEBUG board •/
/•••••••••• * i

/• Port Adaresses •/

•äefine PORTI OxFFEEOU /* console port •/
•de£ine PORT2 0xFFEE015 /• deDug port •/

/* Port offsets •/

•define PORTCTRL 0 /* Control Register •/

•define PORTSTAT 0 /• Status Register •/
•detine PORTRDR 2 /• Read Data Register ♦/
•define PORTTDR 2 /• Write Data Register •/

/• Port Control Functions */

•define PORTRSET 3 /• Port Reset •/

•define PORTINIT Oxii /* Port Initiaiize •/

/• Port Status Values */

•define PORTRORF 1 /* Read Data Register Füll •/

»aefme PORTTDRE 2 /• Write Data Register Empty •/

/ * * •—•* /
/* Define Disk I/O Aadresses and Related Constants */

/• IPC Base Addreso •/

/* Address ot Disk Interrupt Vector •/

/* otfsets in neu aapped 10 area V

•define DSKIPC

•define DSKINTV

•define INTTOIPC

•define RSTTOIPC

•detine HSGTOIPC

•detine ACKTOIPC

•define PKTTOIPC

•define MSGFHIPC

•detine ACKFMIPC

•define PKTFMIPC

OxFFUUÜO

0x3FC

OxD

UxF

Oxiül

ÜX1U3

OxiOS

ÜxiBl

0xx83

üxiÖ5

«define DSKREAD UxlU /♦ disk commands */

•detine DSKWRXTE 0x20

/* some characters used in aiok Controller pacuets •/

•aefine STX üxO2

•aetine ETX 0x0J

•define

•detine

•deline

•aefine

•define

ACK

NAH

PKTSTX

PKTID

PKTSZ

0x06

0x13

UxU

Oxl

0x2

/* ottsets within a aisx pacxet */
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Listing D-l. (continued)

»define PKTDEV 0x3

»define PKTCHCOM 0x4

«define PKTSTCOM 0x5

»de £ine PKTSTVAL Cixo

«de£ine PKTSTPRM 0x8

»define STPKTSZ Oxf

/* BIOS Table Deiinitions •/

/* DisK Parameter Block Structure */

struct dpb

l
WORD apt;

BYTE bsh;

BYTE Dlm ;

BYTE exm;

BYTE dpbjunk;

WORD dsm;

WORD dxm;

BYTE alO;

BYTE all;

WORD cka;

WORD Off;

/* Disx Parameter Header Structure */

struct dph

l
BYTE *xltp;

WORD dphscri.3j;

BYTE *dirbutp;

atruct apb *dpbp;

BYTE *C8Vp;

BYTE *alvp;

J;
/*#***•*******•**♦••♦•**•*•******•*******************•**#****#*•***♦*#•**/

/* . Directory Bufter for use by the BDOS */

BYTE dirbu£i.l28j;

«li 1 LOADER

/********•**•«*•*•*•************•*•****•***********•*********«•**********/

/* CSV's •/

BYTE

BYTE csviLlöJ;
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Listing D-i. (continued)

#lf » CTLTYPE

BYTE CSV2l23öJ;

BYTE csv3i2ä6j;

•endif

tif MEMDSK

BYTE csv4ll6j;

lendit

/•• • *•• * *V
/* ALV's */
/••**••*•••*»••**•*••«»•••••***•*»••••*»•••••««••••••••*•••••**••»••*»•*•/

BYTE alvOL32j; /• (dsmO / 8) + 1 */

BYTE alvH32J; /• (dsnl / 8) + 1 */

#if l CTLTYPE

BYTE alv2|.412j; /* ldsm2 / 8j + 1 •/
BYTE aiv3L412J; /* Idsn2 / 8) + 1 */

•endit

•if MEMDSK

BYTE aiv4t48j; /* Idam* / 8> + 1 •/

•endif

•endif

/*• * * •**•• *•••*• * * /
/* Di3k Parameter Blocks */

/••••******•*•••••*****••**••***•*•**•***********************************/

/• The following apb definitions express the intent oi the writer, */

/* uniortunately, due to a Compiler bug. tnese lmes cannot be used. */

/* Theretore, the obscure code following them has oeen inserted. */

/*sw With release 1.2, the structure mit bug dxsappeared, so... */

/•••••*•••♦••• spt, bsh, bim, exn. jnK, dsm, arm, alO, all, clcs, oft */

struct dpb apbü = | ^fo, i, 7, ü, U, 242, b3, 0, Ü, it. ^J;

ixt 1 CTLTYPE

struct dpb dpb2 ° [ 32, i>, 31. 1. U, 3288, 1023. 0, 0, 2si>, 4};

tendif

«U MEMDSK

struct dpb apbJ = i J2, 4, iä, U, U, xdl. o3, U, u, 0. UJ;

»endif

/ ••••••••••. • • /

/* Sector Translate Table for Floppy Disks */

/*•••• * •••••••••—•••••* /
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Listing D-l. (continued)

BYTE xltiiöj - l 1, 7, 13. 19, 25, 5, 11, 17, 23, 3, 9, 15, 21.
2, 8, 14, 20, 26, 6, 12, 16, 24, 4, 10, 16, 22 i;

/• Disk Parameter Headers

/•
/* Four diska are defined i dsk a: diatcno=0, (Motorola's

/* it CTLTYPE - 0 : dsk b: di&kno»l, (Motorola's
/• : dsk c: diskno»2, (Motorola's

/• : dsk d: diakno>3. (Motorola's

/•
/• TWo disks are defined : dsk a: diskno«0, (Motorola's

/• i£ CTLTYPE - 1 : asK b: diskno«l, (Motorola's

/•

•fdO4)

•fdOS)

•hdOOj

•haOl)

•fdOO)

•fdOl)

' /
•/
V
V
V

V
•/

V
•/
•/

•if I LOADER

/• Oisk Parameter Headers */

struct dph dphtaotj -

•ix I CTLTYPE

•endif

«if MEMOSK

•endif

•als«

i (fcxlt, 0, 0, 0. fcdirbuf, fcdpbO, dcsvO,

, 0, 0, 0, fcdirbui, fcdpbO, fccsvl,

l OL, 0, 0, 0, fcdirbuf, *dpb2, fccsv2,

i OL, 0, 0, 0, &dirou£, SiQpb2, fccsv3,

fcalvO],

talvlj,

fcalv2),

&alv3j,

/*dsk a*/
/*dsk b*/

/*dsk C*/

/*dak d*/

i OL, 0, 0, 0« tdirbuf, &dpb3, &csv4, 6alv4j /*dak e*/

fif I CTLTYPE

struct aph dphtabL4j ■

«eis*

struct aph dphtabi.23 »

•endif

•if 1 CTLTYPE

•endif

•endif

l t&xlt, 0, U. 0, idirbuf. «idpbO,

O, 0, 0, fcdirout. täpoO,

{ OL, 0, 0, 0, fcdirouf, fcdpbi,

t OL, 0, 0, O, «idirbuf, &dpo2,

OL,

OL,

OL,

OL,

OL),
OLj.

OLJ,

0L|,

/*dsk a*/
/*dak b*/

/*dsk c*/
/*ask a*/

i;

/
/• Memory Region Table
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Listing D-l. (continued)

atruct nirt l WORD count;
LONG tpalow;

LONG tpalen;

J
memtao r /* Initializea in BIOSA.S

♦lf MEMDSK

BYTE •memdsk; /* Initializeä in BIOSA.S */

«endii

fit i LOADER

/•••••• • • /
/• IOBYTE •/
/ * /

WORD lobyte; /* The I/O Byte is definea, Dut not useä •/

fendif

/••••••••••*•••••••••...••••••••.••.•••.•••••••.•••••••••••••••••*•.•••••/

/• Currently Seiected Disk Stuft •/

WORD settrK, setsec, setdsx; /• Currently set tracx, sector, disx */

BYTE *setacia; /* Currently set doa adoress */

/••• i

I* TracK Butfermg Oetinitions and VariaDiea */

/ * /

fit 1 LOADER

•oetxne NUMTB 'J /• Numoer ot tracn oufters — must oe at least J •/

/* £or the algorithms in this BIOS to work properly */

/* Define the tracn outter structuce •/

struct tostr *nextbut; /• form linxea iise for LRU */

BYTE ouU32*128j; /• big enough tor J./4 hd trK •/

WORD ask; /* disk for tnis ouffer */

WORD trK: /• track ror thia Dutfer •/

BYTE valid; /• outter valid tlag •/

BYTE dirty; /* true lt a BIOS write has */

/* put data in this oufter, */

/* out the outier hasn't oeen */

/* Llusnea yet. •/

J;
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Listing D-l. (continued)

struct tbstr •tiratouf; /* nead of linxed list oi track Duffera */

atruct tbstr «lastDuf; /• tail of ditto »/

struct tbatr tbuftNTJMTBj; /• array ot tracK buffers */

»eise

/* the loader bios uses only i tracx ouffer •/

BYTE oufltrkL32*128J; /* big enough for 1/4 hd trk */

BYTE bufvalid;

WORD buftrk;

♦cndif

/* Diak I/O Packeta for the UOC and other Disk I/o Variables */

/* Home disk packet */

atruct hmpKst l

BYTE al;

BYTE a2;

BYTE a3;

BYTE askno;

BYTE coml;

BYTE conij

BYTE a6;

BYTE a7;

}
hmpack » l 2,0, 7,0, 0,0, 3,0 J; /*sw Init by oytes now... */

/* hmpack « l s!2, 1792, 0, 768 J;*/ /• kluoge mit by worda ♦/

/• Read/write diak packet •/

struct rwpkst l

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

WORD

WORD

LOHG

WORD

LONG

BYTE

BYTE
1 .
j ,

struct rwpkst rwpack

/•struct rwpkst rwpack

stxchr;

pktid;

pKtsize;

askno;

chcma;

devcmd;

numoika;

blksize;

lODt;

cxsun;

isect;

etxcnr;

rwpad;

» t 2,0,

= t Sl*.

^1,0, 16,1, 13, ZSb, ÜL, U, ÜL, 3,U J;

5376, 4097, 13, 25b, 0, 0, ü, U, ü, 7t>Ö };•/
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Listing D-l. (continued)

♦ if 1 LOADER

/* formac aisk paotet •/

struct fmtpkst 1

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

fmtstx;

tatid;

tmtsize;

tntaanno

fatcncad

totdvcad

fatetx;

tmtpaa;

/•struct totpicst totpack » i 512, 1792, 0x4002, 0x0300 );•/

struct tmtpkst tatpacx = i 2.U, 7,0, 64,2, 3,0 J;

•endif

Define the numuer ot disKs supported ana other disk stuft

tif l CTLTYPE

•de£ine NUMDSKS 4

felse

•detine NUMDSKS 2

• endif.

•lt HEKOSK

»defxne NUMDSKS ä

•endif

»derine MAXDSK lNUMDSKS-i)

»lt I CTLTYPE

/• number ot dasKs defined •/

/• Daximum aisk numoer

BYTE cnvdskLNUMDSKS] - i 4, 3, 0, 1 j; /♦ convert CP/M dskt to EXORmacs •/

BYTE rcnvdsKL»j •» l 2, 3, 0, 0, 0, i J; /* and vice versa */
•eise

BYTE cnvaskiNUMDSKSj » i 0, i J.

BYTE rcnvdskt.2j > l 0, i j;

»endit

/• defines £or 1PC and disk states */

•aetine XDLE 0

•deLine ACTIVE i

WORD ipcstate; /• current IPC statte •/

WORD actvasx; /* aisk nuaoer ot currently active disk, if any •/

LONG intcount; /* count ox Interrupts neeoing to De proceaaea •/
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Listing D-l. (continued)

struct dskst (
WORD State; /* fron defin.es above */

BYTE ready; /* 0 => not ready */

BYTE change; /• 0 => no change */

dskatate[NUMDSKS];

/• Generic Serial Port I/O Procedures */

/* Port initialization •/

portinit(port)

REG BYTE *port;

*(port + PORTCTRL.) = PORTRSET? /* reset the port */

*(port + PORTCTRL) = PORTINIT?

/».+*.*•**.*,•*,*«.***««..+***.*...**•*.*•**.**•*•* ********,

/* Generic serial port Status input Status */
/ ***************** *******«*••****•*•*******•*••*****•*..*.*/

portstat(port)

REG BYTE *port;

if { *(port + PORTSTAT) & PORTRDRF) returnfOxf£); /* input ready •/

eise return(0x00); /* not ready */

/*****•*******•**•'**«******•*•'**•***•**•***•**•**•*******••************••/

/* Generic aerial port input */
/••* ***************************************************************/

BYTE portin(port)

REG BYTE *port;

while ( I portstat(port)) ? /* wait for input */

return ( *(port + PORTRDR))r /* got sone, return it */

/* Generic serial port Output */
^************************************************************************ I

portout(port, ch)
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Listing D-l. (continued)

REG BYTE *port;

REG BYTE ehr

l

while ( J (*(port + PORTSTAT) & PORTTDRE) J ; /* wait for ok to send •/

•(port •»• PORTTDR) = ch; /• then send character •/

)

/ * * /
/• Error procedure for BIOS */
/...........*.........................................................,../

»lf 1 LOADER

bioserr(errnag)

REG BYTE *errnsg;

{
prxntstr("nrBIOS ERROR — ");

printstrlerrnsg);

printstr(".nr")?

)

printstr(s) /• used by bioserc •/

REG BYTE «s;

l

while (*s) iportout(PORTl,*s); s +■ 1; J;

J

•eise

bioserr() /• nininal error procedure for loader BIOS */

l

1 : goto 1;

tendif

/ • • ....../
/* Disk i/o Procedures •/

EXTERN dskiaO; /* external Interrupt handler — calls dakic •/

EXTERN setioask(); /• use to set Interrupt oask — returns old mask •/

dskicO

l

/• Disk Interrupt Handler — C Language Portion */

REG BYTE workbyte;

BYTE StpktLSTPKTSZ];

workbyte = (DSKIPC + ACKPMIPC)->Dyte;

if ( (workbyte == ACK) II (workbyte -
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Listing D-l. (continued)

if ( ipcstate == ACTIVE ) intcount += i;

eise (DSKIPC + ACKFMIPC)->oyte = 0: /* ??? */

workbyte = (DSKIPC + MSGFMIPC)->byte;

if ( workbyte & 0x80 )

[
getstpkt(stpkt);

if ( stpktLPKTIDj == OxFF )

l
/* unsolicited •/

unsols t(s tpkt);

se nda cK l );

j
eise

t
/• solicited */

if l ipcstate == ACTIVE ) xntcount += 1;

eise sendack();

j

J /* end of dskic */

/• Read Status packet from IPC */

getstpkt(stpktp)

REG BYTE »stpktpr

l
REG BYTE *p, *q;

REG WORD i;

p » stpktp,*

q = (DSKIPC + PKTFMIPC);

£or ( i = STPKTSZ; l; l -= 1 )

i
•p - *q,

p +=* i?

q +- 2;

)

J
/• Handle Unsoiicited Status from IPC */

unsolst(stpktp)

REG BYTE *stpktp;
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Listing D-l. (continued)

REG WORD dev;

REG WORD ready;

REG atruct dskst »dsp;

dev » rcnvdskC (stpktp+PKTDEV)->byte ];

ready - ((stpktp+PKTSTPRM)->byte k 0x60) « 0x0;

dop = k dskstateildev];

xf ( ( ready fcfc l (dsp->ready) ) M

(lready) kk (dsp->ready) ) dsp->change - 1;

dap->ready => ready;

lif l LOADER

if ( I ready ) setinvld(dev); /* Oisk is not raady, mark buffers */

tendif

ti£ 1 LOADER

/* Mark all ouffers £or a disk as not valid */

aetinvld(dsk)

REG WORD dsk;

l
REG struct tbstr *tbp;

tbp « firstbuf;

while ( tbp J

{
if ( tbp->dsk == dak ) tbp->valid = 0;

tbp « tt>p->nextbu£;

j

»endif

/ * /

/• Waxt for an ACK trom the IPC •/

waitack()

l
REG WORD imsave;

REG BYTE workr

while (1)

while l 1 intcount ) ; /• waxt */

imsave * setxoask(7j;

intcount -- 1;

work - (DSKIPC + ACKFMIPC)->byte;

if ( iwork — ACK) II (work » MAK) )
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Listing D-l. (continued)

l
(DSKIPC + ACKFMIPC)->byte » 0;

setiznaskt losave) ;

return(work == ACK)r

J
8etimask(imsave);

/••*•*•••* ........ * /

/• Acknowledge a taessage from the IPC •/

sendack()

i
(DSKIPC + MSGFMIPC)->byte = 0; /• clear message £lag •/

(DSKIPC + ACKTOIPC)->byte = ACK; /* sand ACK */

(DSKIPC + INTTOIPC)->byte = 0; /* Interrupt IPC */

}

/• Send a packet to the IPC */

sendpkt(pktadr< pktsize}

REG BYTE «pktadr;

REG WORD pktsize;

REG BYTE *iopackp;

REG WORD imsave;

while ( (DSKIPC+MSGTOIPC)->byte ); /• wait til ready •/

(DSKIPC+ACKFMIPC)->Dyte = 0;

(DSKIPC+MSGFMIPC)->byte = 0;

iopackp « (DSKIPC+PKTTOIPC);

do i*iopackp » *pktadr++; iopackp += 2; pktsize -= 1;J while(pktsize)

(DSKIPC+MSGTOIPC)->byte = 0x80;

imsave = setiroaskl 7; ,-

dskstateLactvdskj.stace - ACTIVE;

ipestate ° ACTIVE;

intcount » OL;

(DSKIPC+INTTOIPC)->Dyte = 0;

setimask(imsave);

waitack( );

)

/* Wait for a Disk Operation to Finish •/

WORD dskwait(dsk, stcom, stval)

REG WORD dsk;

BYTE stcoa;
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Listing D-l. (continued)

WORD stval;

l
REG WORD losave;

BYTE stpktlSTPKTSZj;

ifflsave ■ 8etimask{7);

while ( 11 intcount) fc&

dskstate[dsk}.ready && (1 dakstatelldsk j.change) )

setiaaaMimaave); imaave » setimasM7);

I

i£ ( intcount )

t

intcount -» 1;

lf ( ( (DSKIPC ♦ MSGFMIPC)->byte k 0x80 } »= 0x80 )

getstpkt(stpkt);

setimask(lmsave)•

i£ ( (SCpktLPKTSTCCMJ »» stcom) bU

{ lotpkt+PKTSTVAL)->word -- atval ) ) return (1);

eise return (0);

)
setimaskllosave];

return(O);

)

/• Do a D\sk Read or Wnte */

/•••**• * ••••••• /

dskxfertdsk, trk, bucp. cmd)

REG WORD dsk, trk, cmd;

REG BYTE *bufp;

l

/• build packet •/

REG WORD sectcnt;

REG WORD reault;

ti£ CTLTYPE

LONG bytecntr /• only needed for FDC •/

WORD chetcaum; -

♦endif

rwpack.dakno « cnvdskLdskj;

rwpack.lobf ■ bufp;

aectcnt « (dphtabCdakJ.dpbp>->spt;

rwpack.lsect ■» trk * isectcnt >> lj;

rwpack.chccd •* cmd;

rwpack.numblks •> (sectcnt >> D;

tif CTLTYPE
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Listing D-l. (continued)

ehekaum = 0; /* FDC needs checksum */

byteent = ((LONG)sectcnt) << 7;

while ( byteent— ) cheksum += {~{*bufp++)) & Oxff;

rwpack.cksum = cheksum;

♦endif

actvdsk =» dsk;

dskstate[dsk].change = 0;

sendpkt(&rwpack, 21J;

result = dakwait{dsk, 0x70, 0x0);

sendack();

dskstateCdskj.state = IOLE;

ipestate « IDLE;

return(result):

)

ti£ 1 LOADER

/* Write one disk buffer •/

llushl(tbp)

struet tbstr *tbp;

l
REG WORD Ok;

i£ { tbp->valid && tbp->dirty )

ok = dskx£er(tbp->dsk, tbp->trk, tbp->bu£, DSKWRITE);

eise ok = 1;

tbp->dirty = 0; /• even if exror, mark not dirty •/

tbp->valid i= ok; /* otherwiae system haa trouble */
/• continuing. •/

return(ok);
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Listing D-l. (continued)

/ ** * * *•••• /
/• Write all disk buffers •/

flushO

l

REG struct tbstr *tbp;

REG WORD ok;

ok = 1;

tbp = firstbuf;

while (tbp)

l
i£ ( 1 flushl(tbp) ) ok = 0;

tbp = tbp->nextbufj

return(ok);

/
/* Fili the indicated disk buffer with the current track and sector •/
/•*•«•••**••***•«*•«*•••••*••••*•••»••••••**••**•*•*•••*•••••*«••«».«,*,»»y

filKtbpJ

REG struct tbstr *tbp;

l

REG WORD ok;

if l tbp->valid && tbp->dirty ) ok - flushl(tbp);

eise ok o 1;

if (ok) ok » dakxfertsetdsk, settrk, tbp->buf, DSKREADJ;

tbp->valid « ok;

tbp->dirty = 0;

tbp->trk = settrk;

tbp->dsk - setdsk;

return(ok);

/ * * * * /
/• Return the address of a track buffer structure containing the */
/• currently set track of the currently set disk. ♦/

struct tbstr *gettrkl)

i

REG struct tbstr *tbp;

REG struct tbstr *ltbpj

88



CP/M-68K System Guide D EXORmacs BIOS

Listing D-l. (continued)

REG struct tbstr *mtbp;

REG WORD ltnsave;

/• Check £or diak on-line — i£ not, return error •/

imaave ■ setimask(7);

if ( 1 dskstate[.3etdskj.ready )

l
setimasMimaave);

tbp « OL;

return (tbp);

J

/• Search through buffers to see i£ the required atuzf •/

/* is already in a buffer */

; tbp ■ tiratbuf;

ltbp » O;

ntbp ■ O;
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while (tbp)

if ( Ubp->valid) kk (tbp->dsk — aetdak)

kk ltbp->trk ■= aettrk) )

l
xt (ltbp) /• found lt — rearrange LRU links •/

ltbp->nextbuf - tbp->nextbuf;

tbp->nextbuf * farstbuf;
i iirstbuf ■ tbp;

aetiaaaklinaave):

re turn ( tbp );

elae

l

otbp » ltbp; /* fflove along to noxt buffer */

ltbp = tbp;

tbp > tbp->nextbu£;

/• Tha stuff we need is not in a buffor. wc auat aake a buffer */

/* available. and fill it with the desired tracK •/

if (ffltbp) otbp->nextbu£ = 0; /• detach lru buffer */

ltbp->nextbu£ » £irstbu£;

firatbuf =» ltbp;

ae timaak(imsave);

i£ (£luahl(ltbp> kk fill(ltbp)) ffltbp ■> ltbp; /» auccesa •/

claa ntbp <* OL ; /* faxluro •/

return (mtbp);

/ * /
/* Bios READ Function — read one aector •/

/ • • • • /

read()

l
REG BYTE «p;

REG BYTE *q:

REG WORD 1:

REG atruct tbstr *tbp;

•if MEMDSK

lftsetdak 1» MEMUSKJ

l
•cndif

tbp * gettrkl); /* locate track buffer with aector */

if ( 1 tbp ) return(l); /• failure •/
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Listing D-l. (continued)

/* locate sector in buffer and copy contents to user area •/

p *> (tbp->buf) + (setsec << 7); /* multiply by shifting •/

♦ if MEMOSK

)
eise

p « memdsk + ({(LONG)(settrk) << 12L) + {(LONG)setsec << 7L));

•endif

q ■> setdsa;

i - 128;

do l*q++ ■ *p++; i -«■ 1; J while (i)j /* this generatea good code */
return(O)?

J

/•••♦•••*••************•*••*••**•*•*•**•**•**♦•****•♦•••♦•*•••*•••*••*•*•/

/• BIOS WRITE Function ~ write one sector •/

write(node)

BYTE node;

l
REG BYTE *p;

REG BYTE *q;

REG WORD l;

REG struct tbstr *tbp;

/• locate track buffer containing sector to be written */

fif MEMDSK

if(setdak t« MEMDSK)

i
•endif

tbp " gettrk()^

if ( « tbp ) return (1); /• failure •/

/* locate desired sector and do copy the data fron the user area */

p ■ (tbp->buf) + (aetsec << 7); /• multiply by shifting •/

tif MEMDSK

} eise
t

p ° nendak ♦ (((LONG)(settrk) << 12L) + ((LONG)setsec << 7L));

q «= setdna;

i = 128j

do i*p++ » *q++; i -= 1;J while (i); /* this generates good code •/

return(O);

J
•endif

q ■ ae tdma;

i " 128;

do l*p++ = *q++; i -» 1;) while (i); /• this generates good code */

tbp->dirty = 1; /* the buffer is now "dirty" •/
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Listing D-l. (continued)

/* The track muat be written i£ this is a directory write */

if { mode « 1 )Uf ( flushl(tbp) ) return(O); eise return(l);)

eise return(O);

•eise

Read and Write functions for the Loader BIOS

REG BYTE *p;

REG BYTE *q;

REG WORD i:

if ( ( (1 bufvalid) il (buftrk 1° settrk) ) &&

( I dskxferlsetdsk, settrk. bufltrk, OSKREAO) ) ) (return(l);)

bufvalid ° 1;

buftrk = settrk;

p ° bufltrk ♦ (setsec << 7);

q " setdna;

i ° 128;

do i *q-»-+ « *p++; i-=lr J while(i);

return(O);

fendif

BIOS Sector Translate Function

WORD sectran(s,

REG WORD s;

REG BYTE *xp;

xp)

l

if (xp) return (WORD)xpisj;

eise return (s+1);

LONG setxvectlvnun. vval)

WORD vnum;

LONG vval;

l
REG LONG oldval;

REG BYTE *vloc;

BIOS Set ExceptiQn Vector Function
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Listing D-l. (continued)

vloc ° ( (long)vnum ) << 2t

oldval = vloc->lword?

vloc->lword = vvalr

returntoldval) ,•

BIOS Select Disk Function

LONG slctdsk(dsk< iogged)

REG BYTE dsk;

BYTE Iogged;

t
REG struct dph *dphp;

REG BYTE stl, Bt2;

BYTE atpktCSTPKTSZj;

setdsk = dsk; /* Record the salected di.sk nunber */

• if : LOADER

/* Special Code to disable drive C. On the EXORmacs, drive C

/* is the non-removable hard disk. Including this code lets

/* you save your non-removable disk for non-CP/M use.

•endif

( (dsk > MAXDSK) II ( dsk 2 ) )

prints.tr ("nrBIOS ERROR — DISK ");

portout(PORTI, "A'+dsk);

printstr(" NOT SUPPORTEDnr");

return(OL);

dphp = fi.dphtab[dskj;

tif MEMDSK

if (setdsk == MEMDSK)

return(dphp);

•endif

if ( I (Iogged & Oxl) )

l

hmpack.dskno <° cnvdsk[setdsk];

hmpack .coml •> 0x30;

hmpack.com2 = 0x02;

actvdsk - dsk;

dskstate[dsk].change = 0;

sendpkt (««hmpack, 7 );
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#lf I CTLTYPE

•endif

Listing D-l. (continued)

lf ( 1 dskwait(dsk, 0x72, 0x0) )

sendacM );
ipcstate *» IDLE;

return ( OL );

J

getstpkt(stpkt) ;

sendack();

ipcstate = IDLE;

stl » stpktLPKTSTPRM];
st2 = stpktlPKTSTPRM+lj;

if ( stl & 0x80 )

i

/* deternune disk type and size •/

/• not ready / ready •/

i
eise

dskstateldakj.ready = 0;

returnlOL);

dskstateCdakj.ready » 1;

switch ( stl 6 7 )

t
case 1 : /• floppy disk */

dphp->dpbp ° fcdpbO;

break;

case 2 : /• hard disk •/

dphp->dpbp <• fcdpb2;

break;

default : oioserr("Invalid Disk Status");

dphp = OL;

break;

return(dphp);

fif I LOADER

This function is included as an undocumented,

unsupported method for EXORmacs users to format

disks. It is not a part o£ CP/M-68K proper, and

is only included here for convenience, since the

Motorola disk Controller is sonewhat cosplex to

program, and the BIOS contains supporting routines.
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format(dsk)

REG WORD dak;

*if

»endif

}

#endif

REG WORD retval;

if i l slctdslcl (BYTE)dsk, tBYTE) 1 ) } return;

MEMDSK

if (setdsk == MEMDSK) return;

fmtpack.dskno = cnvdskisetdskj;

actvdsk = setdsk;

dskstate[setdskj.change = 0;

sendpkt(&fmtpack, 7);

if ( 1 dskwait(setdsk, 0x70, 0x0) ) retval - 0;

eise retval = 1;

sendackl);

ipcstate = IDLE;

return< retval) ;

Bios mit lalization. Must be done before any regulär BIOS

calls are performed.

biosinit()

t

initprts(

initdsks(

initprtst)

J

portinxt(PORTIj;

portinit(PORT2);

mitdsks( J

l
REG WORD l;

REG WORD imsave;

lUt l LOADER

for ( = ü; i < NUMTB; ++i )

tbuf[iJ.valid = 0r

tbufLij-dirty = 0r

i£ l U+ l) < NUMTB ) tbufLi j.nextbuf = fctbuf l i + i j;
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ffelse

»endif

Listing D-l. (continued)

eise tbufiiJ.nextbuf

firstbuf = &tbu£[Oj;

laatbuf = fctbuf LNUMTB-JU;

bufvalid » 0;

£or l i » 0; 1 <= MAXDSK; l += 1)

l
dskstateL ij .State = IDLE;

dsKstateLiJ.ready = 1;

dskstateLiJ.cnange = 0;

J

lmsave = setimask(7); /* turn off Interrupts "/

intcount = 0;

ipestate = IDLE;

setimask(lmsave); /* turn on Interrupts */

BIOS MAIN ENTRY — Branch out to the various functiono.

LONG cbioa(dO, dl, Ü2)

REG WORD oO;

REG LONG dl, d2;

i

switch(dO)

l

case 0: biosinitt);

Dreak;

ffif 1 LOADER

*endif

case 1: fluah();

mitdskst ) ;

wboot();

/• break; •/

case 2: re türm portsta tl PORTI J);

/* break: •/

case 3: returnlportin(PORTI));

/• break: •/

case 4: portouttPORTI, lchar)dl);

break;

case 5: ;

/* INIT

/• WBOOT

/• CONST

/• CONIN

/* CONOUT

/• LIST
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Listing D-l. (continued)

D EXORmacs BIOS

case 6 s portout{PORT2, (char)dl);

break;

case 7: return(portin(PORT2));

/♦ break; •/

case 8: settrk = 0;

break;

PUNCH

READER

HOME

case 9:

ftif

•endif

LOADER

#if l LOADER

»endif

*if 1 LOADER

»endif

fif l LOADER

dl = 3; */ /* Alwaya HD

return(slctdsk((char)dl, (char)d2))r /* SELDSK */

/♦ break; */

case

case

case

case

case

10:

11:

12:

13t

/•

14:

settrk = (int)dl;

break;

setsec o ((int)dl-l);

break;

setdma a dl;

break;

return(read());

break; •/

return(write((charJdl));

/*

/*

/*

/*

/•

SETTRK

SETSEC

SETDMA

READ

WRITE

V

V

*/

V
/* break; •/

case 15: if l *IBYTE *)(P0RT2 + PORTSTAT) & PORTTDRE )

return ( OxOff }•

eise return ( 0x000 };

/• break; •/

case 16: return(sectran{{int)dl, d2));

/• break; •/

case 18: return(&memtab);

/• break; */

case 19: return( lobyte).;

/• break; ♦/

case 20: xobyte = (int)dir

break;

case 21: if (tlush()) return(OL);

eise return{OxlfffL);

/• break; •/

case 22: return(setxvect({int)dl,d2}); /* SETXVECT

/• break; */

/*

/*

/•

SECTRAN

GMRTA

GETIOB

SETIOB

FLUSH

V

*/

V

V
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»endif

Listing D-l. (continued)

This function is not part of a Standard BIOS.

It is included only for convenience, and will

not be supported in any way, nor will it

neceesanly be included in future versiona of

CP/M-68K

case 63: return( 1 format((int)dl) );

/• break? */

default: return(OL);

break;

V
7

V

7
V

■•••••• /

/• DisK Formatter •/

J /• end switch •/

J /* END OF BIOS •/

/* End of C Bios */
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Listing D-2. EXORmatx BIOSTYPS.H File

/*
/*
/*
/*

Portable type definitions for use

with the C BIOS according to

CP/M-68K (tm) Standard usage.

V
*/
*/
V
*/

«define LONG

*define ULONG

#define WORD

«define UWORD

«define BYTE

#de£ine UBYTE

#define VOID

♦define REG

#define LOCAL

#define MLOCAL

#define GLOBAL

«define EXTERN

r

long

unsigned long

Short int

unsigned short

char

unsigned char

register

auto

static

extern

extern

Listing D-3. EXOSaacs HORMBIOS.H File

Sdefine LOAOER 0

♦define CTLTYPE 0

«define MEMDSK 4

Listing D-4. SXORaacs LOADBIOS.H File

«define LOADER 1

«define CTLTYPE 0

«define MEMDSK 0
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Listing D-5. EXORuacs BIOSA.S Filci

. text

Global Code addresses

.globl

.globl

.globl

.globl

.globl

.globl

.globl

.globl

.globl

.globl

.Qlobl

mit

^biosinit
_£lush

"wboot
~cbios
~dskia
~dskic
*~setimask
_ccp

cpa

end

Global data addresses

.globl memtab

.globl ~dpb3

.globl "memdak

Vector Addresses

Löwest addr of CP/M

Uigheat addr of CP/M

mcmory region table

RAM disk dpb addreaa

-> First memory diak location

dskint: .equ 53£c

trap3: .equ 58c

buserr: .equ $8

UDC Interrupt vector

Trap 3 vector

Bus arror vector

lea entry.aO

move.l aO,trap3

lea _dskia,aO

move.l äü.askint

Auto-Size TPA

lea _memtab,aO

oove.w 7l,(aO)-t-
nove.l »§400,taU)+

nove.l »cpm-$40d.{aO)+

Auto-Size RAM diak

loop:

quit:

fflove.l

lea

add.l

oove.1

aove.l

tat.w

bra

buserr,-(ap)

_end,aO

Tcpm.aü
aO. saomdsk

fquTt,buserr

U0) +

loop

aO -> Memory region table

1 region

TPA Starts at 400

Ends w'nere CP/M begins

Push bus err vector

aü -> Last location in CP/M

Lxnxer doesn ' t reloc chiü!

-> first location in RAM disk

set jp vector -> ourselves

Find

End of memory
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Listing D-5. (continued)

add.l

move.l

sub.l

sub.l

move.1

move.1

lsr.l

rnove.w

move

jar

clr.l

rts

#14,a7 4

(a7)+,buserr *

#_end,aO 1

Icpm.aO i

aO, dO '

#11,dl <

dl.dO *

dO,_dpb3+6 <

#$2000,sr

biosinit

dO

' Clear buserr gorp

* Pop buserr vector

' aO = # bytes in RAM disk

' Relocation bug

' Into D reg for shift

* Load shift count

* Divide by 2048

* Load DRM field o£ dpb

wboot: clr.l dO

jmp

entry:

dskia:

_ccp

move

move

move

jsr

add

rte

.1

.1

. w

d2,

dl.

dO,

-(a7)

-(a7)

-(a7)

cbios

¥lO , a7

link a6,#0

movem.l dO-d7/aO-a5,-{a7)

jsr dskic

movem.l Ta7)+,dO-d7/aO-a5
unlk a6

rte

setimask: move sr.dO

lar

and.l

move

ror.w

and.w

add.w

ror.w

move

rts

.end

#8,dO

#7,d0

sr.dl

#8, dl

#$f££8,dl

4(a7),dl

#8, dl

dl.ar
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Listing D-6. EXORaacs LDBIOS.S File

. text

.globl

.gloDl

.globl

.globl

.globl

.globl

bios

biosinit

cbios

dskia

dskic

setimask

Dios: link

move.l

move.l

move.w

move

lea

move.l

jsr

unlk

rts

dskia: link

movem.l

jsr

movem.1

unlk

rte

setimask: move

lsr

and.l

move

ror .w

ana.w

ada. w

ror.w

move

rts

ab, tu

a2,-Ia7 j

dl,-(a7)

dO,-la7J

#$2000,sr

dskia,aO

aü.$3fc

cbios

ab

ab, 90

dO-d7/aO-ab,-(a7j

dskic

Ta7;+,aO-d7/aO-a5

a6

sr,dO

#8,dO

#7,dO

sr,dl

>8,dl

#?tif8,dl

4(a7),dl

#8, dl

dl, sr

.end
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Listing D-7. EXORsacs BOOTKR.S File

***************************************

* Information to go on the 256 byte *

* boot sector of an ExorMacs *
***************************************

. text

.dc.l

.dc.l

.dc.w

.dc.w

.dc.l

.dc.l

.dc.l

.dc.w

.dc.l

.dc.l

.dc.b

.dc.b

.dc.b

.dc.w

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.w

.dc.l

.dc.w

.dc.l

.dc.l

.dc.l

.dc.l

.dc.b

$4000

start

1

1

2

0

0

26

$0

$0

'9/30'

'CP/M-68K of 9/30/82
'0020'

$0a484

$0fle2d3c

$4b5a6978

$8796a5b4

$c3d2elf0

50fle2d3c

$4b5a6978

$8796a5b4

?C3d2elf0

$4f8f0f07

$0b0d0e06

$0a0c0408

$04020100

00, 00, 00, 00

0

0

0

0

0

0,0,0,0,0,

0,0,0,0,0,

0,0,0,0,0,

0,0,0,0,0,

1EXORMACS'

0,0

0

0,0

0

end of volume id

begin boot info proper

.ds.b

. even

Start: move

move.1

$300

#$2700,sr

#$8,aO

starting Stack pointer

starting program counter

garbage

length of SAT

secondary directory start

primary directory PSN list start

start of boot loader

length of boot loader

boot execution address

boot load address

generation date

* volume descriptor

version/revision

checksum (god help us)

diagnostic test pattern

diagnostic test pattern

* diagnostic test pattern

diagnostic test pattern

diagnostic test area directory

start of dump area

length of dump area

start of sector lockout table

length of sector lockout table

unused, reserved

* let's hear it for Motorola

skip over exception vectors
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Listing D-7. (continuecl)

move.w #253,dO

exlp: move.l #expdef,(aO)+

dbf dO,exlp

jmp grünt

expdef: rte

grünt: move #$2000,ar

• end

104



CP/M-68K System Guide E PUTBOOT Utility

Appendix E

Putboot Utility Assembly Language Source

Listing B-l. PUTBOOT AsseBbxy Language Source

prntotr

dseldak

open

raadseq

dsetdaa
•

»•Idol«

sattrk

MtlIC

isotdsa

weit«

•«etran

tluah
•

outent

Duftizo

CP/M 6 8 0 0 0 Asoaoblei

Sourc« File: putboot.a

1 «.»•<

3

4

4

6 *
7 •••••

a

9 *

10 •

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28 00000000

29

30 O0UOOO0O 4E56Ü000

31 00000004 206E0008

32 000OOO0B 4JE8005C

33 00OOOO0C 23C900004080
34 00000012 423900004094

35 00000018 DOFCOOdl

36 O0O00O1C UC180020

j7 00000020 67FA

38 00000022 »388

39 00000024 4A1O

40 00000026 670001A4

41 0000002A OC18002D

42 0000002E 6626

43 OOOU0030 OC180048

44 00000034 66000196

45 00000038 4A3900004094

46 0000003E 660001ÖC

47 00000042 13PC00FFOO004094

43 0000004A 04B900000024000040B0

49 00000054 60C6

50 000000S6 0C100020

51 0U000O5A 66C8

52 0000005C OC180020

53 00000060 67FA

54 00000062 OC200061

55 00000066 6D04

CP/H 68000 Acsenb

Sourc« Pile: putboot.a

Revision 02.01 Page

Prograo to WriLo Boot Track« for CP/M-68K (tat) •

Copyright Digital Rasaareh 1982 *

9

14

15

20

26

9

10

BOOS Functiona

BIOS Funettona

. t«xt

link

nove.l

lea

DOV«.l

clr.b

add

14

16

21

$80

$B0*bufcnt

a6.fO

8ia6),aO

SbciaO),al

al,fcb

hl lag

fSdl.aO

icani cnpi.b «$20,1

ooq

9UQ.1

tst.b

oeq

scan

♦ i.aO

ibOI

erxit

copi.b f$2d,ia

nohyph

nohyph:

scan2:

bno

copi.b

bne

tat.b

bn«

sub.l

bra

copi.b

bn«

copi.b

boq

cspi.b

blt

ercit

tttlag

tmt

»$ft,hllag

»$24,leb

scan

($20,(aO)

scanl

f$2O,(aO)+

acan2

($61,-la0>

uppor

56 00000068

57 0000006C

58 00000070

59 00000074

60 00000078

61 0O00007C
62 0000007E

63 00000080

64 O0OO0OB4

04500020

OC100041

6D00015A

0C100Q50

6E000152

1010

48BO

907C0041

JJCO00O0408A

sub

Revision 02.01

• 520, UO)

uppsr: capi.b ($41,(aO)

Dlt ecxic

cnpi.b ($50,(aO)

bgt erxit

Etova.b (aO).dO

ait.M dO

sub.M ($41,dO

nove.w dO.dsk

Das« pogo addrasa

lirat cnaractai ot cosDand tau

skip ovei blank»

chaex lor -H flag

chang« to 2nd delault feb

get disk lottor

upahitt

Page 2

coapare with ränge A - P

»nge 0-15
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Listing J8-1. (continued)

65

66

67

6a ooooooax jojcooof

69 OOOOOOBE 223900004080

70 00000094 4E42

71 00000096 OC4000rr

72 0000O09A 66OC

73 0000009C 223C00000434

74 UOOOOOAJ 4EF9000001D4

73 0C0ÜO0A8 207900004060

76 O00O00AX 4i2U0020

77

78

7»

00 000000B2 243C0000OOO0

61 OOOOOOQB 4279000040aE

82 OOOOOOBE JOJCOOiA

63 OOOOO0C2 22U2.

84 0C00OOC4 4E42

83 000000C6 30JCC014

66 O00OOOCA J239000040B0

87 00000000 4C42

88 00000002 4A40

89 00000OD4 6b1A

90 00000006 D48C00000080

91 OOOUOOOC S279000040aE

92 OOO000C2 OC79OOdUÜ00G4Oac

93 OOOOOOCA bCOOOOrC

94 OOOOOOEZ 60CC

95

96

97

98 OOOOOOFO 303C0009

99 000UOOP4 323V0000408A

100 OUOOOOFA 4202

101 OOOOOOrC 4E43

102 OOOOOOFE 4A0O

103 00009100 67000008

104 0000010« 2040

105 00000106 20680OOE

106 000001CA 330000004034

107 00000110 J3EB000EUU0040BC

108 0000011B 42790000408Ü

109 0000011k 33PC00O1OOO04OB6

110 00000126 4if900000000

CP/H 6BOO0 Assai

Soute« Pilas putboet.s

* opan tue to copy

aova.w topan,dO

aova.l (co.dl

trap #2

capi.w tSOOtt.dO

bna opanox

nova.l topnll.di

]Bp arz

oponoK: Dova.l tcb.aO

clr.o 32<aO)
•

• raad

■ova. 1

cxr.w

rloop: nova.w

■ova.l

trap

■ova.w

■ova.1

trap

tat.w

bna

add.l

add.w

cspi.w

09t

ora

■ write

wrtout: aova.w

■ovt.w

Cil . t>

trap

tst.l

beq

BOVC.l

■aovc.l

■ove.w

■ova.w

clc.w

nova.w

laa

ibut.dJ

count

tdaatdaa.aO

d2,dl

»2

traadsaq.dO

tCD.dl

• 2

dO

wrtout

«128.(12

(l.count

■ Dufcnt. count

oufoCls

rloop

fseldsk.dO

da*.dl

di

1)

dO

seierx

dO.aO

14{a0),a0

laOl.»pt

14laO).oll

tlk

tl.sect

bux.aO

111 0000012C

112 00000132

113 00000134

114 00000138

115 000001 JA

116 00000140

117

118 00000146

119 0000014C

120 00000148

121 00000154

122 0000015A

123 000001SC

12« 00000164

125 OO0OO16A

126 0000016C

127 00000172

128 00000178

129 0000017A

130 C000017E

131 00000184

132 00000186

133 000001BC

134 00000190

135 00000192

136 00000196

137 OOO0019C

138 0000019«:

139 000001A2
140 000001A4

141 UOOOO1A6

4A3900004094

660C

0C50601A

6606

oircooooooic

23C8DU004090

4A790000408E

6774

32390000408.6

827900004084

6FIE

J3PC0OO100004086

303900004088

3240

33C000004088

B0790000408C

6C78

3O3CO0OA

323900004088

4K43

323900004086

JOiCOOOB

4E43

3O3CO00C

223«OÜU0409O

4E43

JOJCOOOE

4241

4E43

4A40

Ravision 02.01

tst.b hflag

bn« wrtl

cnpt.w l$60ia,laO)

bn» wrtl

add.l #28,aO

wrtl: bovo.1 aO.buIp

melcct tha disk

check foc select c

9«t DPA addrcis

qet scctocs ptt tr

g«t offaat

Start »t trk 0

•tart at scctor 1

Pao* 3

wloop: tst.w

b«q

count

«stt

aact.dl chack for «nd-of-tr«ck

cnp.w spt.dl

ble sok

■ova.w ll.sact advanct to new treck

■ova.w trk,dO

add.w II,dO

■ova.w dO.trk

cnp.w ofCdO

bqe ofiax

aova.w tsattrk.dO

■ova.w trk.dl

trap I)

■ova.w scct.dl

nova.w IsatsacdO

trap «3

nova.w Itaatdna.dO

■ova.l bufp.dl

trap t3

■ova.w Iwrito.dO

clt.w dl

trap 13

tst.w dO

sat the tiack

■at sactor

•et up dna addrass (or writt

and writa
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Listing B-l. (continued)

b 1

142 000001A3 6638

143 000001AA S279OOOO4OB6

144 OOOOOIBÜ S3790QOO40BB

145 000001B6 O6B900OO00BO0OOO4090

146 000001C0608«

147

148 OOOOO1C2 3O3COO15

149 000001C6 4E43

150 000001C8 4E5S

151 000001CA 4E7S

152

153 000001CC 223C0O000OO0

154 00000102 303CU009

155 00000106 4E42

156 00000108 60E8

157

158 000001OA 223C00OO0017

159 OOOOO1E0 60FO

160 000001E2 223C00000026

161 OOOOO1E8 60E8

162 000001EA 223CO00O004E

163 000001FO 60EO

164 00000172 223C000OO06O

165 oooooira 6oob

CP/M 68000 Aai

Souzce Filai putboot.a

166

167

168 00000000

169

170

171

172 00000000

173

174 00004080

175 00004084

176 00004086

177 00004088

178 0000408A

179 0000«OSC

180 0000408E

181 00004090

182 00004094

183

184 00004096

Id4 00000000

185

186 OOOOOOOO

186 00000008

186 00000010

187 00000017

187 0000001F

188 00000026

188 0000002E

189 00000034

189 0000003C

189 00000044

189 0000004C

190 0000004E

exit:

•

erxs

aelarxi

butollx

oflaxe

bne

add

oub

add.

bia

BOVC

trap

unlk

rt«

BOVO

trap

bra

dovo

bra

bca

1

.w

.H

.1

: aova.l

bra

BOV»

bra

.1

wt tetx

ll.sect

11,count

♦12B.bu£p

wloop

ftluah.dO

13

a6

tprntatr.dO

12

axit

taalatr.dl

arx

•rz

•bufofl.dl

erx

ttrkoti.dl

orx

Revision 02.01

incienent oecto; nanoer

axit location • tluah bioa bufteia

ttnd axxc to CCP

Biacellaneoiia errora

print «rror Deasago and axit

diaK aelact srrer

buxfar ov«rtlo*i

Pog« 4

496E766X6C696420

43bP6060616E6420

4C696E650O0A24

53656C6563742045

7 2726F7 2ÜO0A24

5772697465204S72

7J6F72000A24

43bi6E6E6F74204F

70656E20536F7S7 2

63652046696C6500

0A24

427 566666572204F

buf i

leb:

opt:

aecti

trk:

dak:

o(l:

count:

butp:

hUag:

.da.b butaiio*128

.da.l 1

.da.t

.da.«

.da.%

.da.»

.da.«

.da.i

.da.

• 1

. l

« 1

4 1

1 1

t l

L 1

.da.b 1

teb addessa

aactora p«r track

current a«ctor

current traek

aelacted diak

lat track ox non-booi area

ersti: .dc.b 'Invalid Cosraand Line',13,10,'S'

aolatr: .dc.b 'Select Error'.13,10,'$'

wrtatr: .dc.b 'Wxite Error'.i3.10.'$'

opntl: .dc.b 'Cannot Opon Source File'.13.10,•$'

bulotls .dc.b 'Butter Over£low',13,10.'$'
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Listing £-1. (continued)

190 00000056 7bbä72b66Cfe?770O

190 OOOODOSE 0AJ4

191 00000060 54bFbF204D7i6J66

191 00000063 4044bi746IJÜoooF

191 00000070 7ÜU3J797 J7463OÜ

191 0000007B 20»4726ib36b73uD

191 00000080 0A24

192

193

194 0000008J

CP/ti 6 3 0 0 0 A • ■ • ■

Soures Filai putooot.s

Symbol T a b l •

crxoti: .ac.o 'Too Mucft Data (ec Syatop Cracn» ,ij,iO.'$'

Revision 02.01 Pag«

but

bulp

dsfetdaa

•Kit

hl 1*9

otlux

prntstr

scam

aaldsk

■«ttrx

trK

wnta

wrtscr

00000000

0000409.0

0000001A

OüOCOlCC

00004094

Dulcnt

uutsna

OSK

• XI I

isataaa

00000009

00000024

UOOÜ0009

oooooaoA

000040Ö6

OOOUÜÜjL

UÜOOCOib DATA

USS

oSS

ABS

TEXT

dSS

TEXT op«n

ABS raaj

TEXT scar.

ABS s«40

ABS

ass

AdS

»OK

tIROt«

wrt.

üOOCJJoO ABS

U'JwU-luÜu ABS

^wbü'iooA aäS

OCUOwiCJ TEXT

UwuOWOwC AitS

«OÜOUÜJF AbS

voOVwOi*t AUS

.jGCOOCSC TEXT

jOOuwISA TEXT

O000ü:7a TEXT

JuuCOJbO DAIA

OwOC^.vU TEXT

aulotl

cour.t

«rstr

tcs

r.or.ypn

r ;.oop

(ect

saistr

»Ft

Ü00CJ04E ZATA Dutot.l

üOuO*/kI\JO wATA

wO»04030 dSä

vIOCOOwSo TEXT

OOuuuUAo TEXT

OOwOOOoE TEXT

JUUU40ÖO dSi

uüwCCO:/ OAIA

vüU«^i«uö4 dSö

üOuOvibi TEXT

• rx

tlJSt)

Ott

opr.d

•can

iac:r*n

setsac

star:

-.sap

»rtout

CuOOCiEA

ObOuGOOE

■J00001S«

UÜOUCOIS

00004C8C

UGbOOOi«

xOOOOOiC

ÜJOüOOiO

joooooob

dOOOCuuu

TEXT

ABS

TLXT

ABS

ass

CATA

TEXT

ABS

ABS

TEXT

TEXT

TEX1

End of Appendix E
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Motorola S-Records

P.l S-record Format

The Motorola S-record format is a method of representing

binary raemory images in an ASCII form. The primary use of S-records

is to provide a convenient form for transporting programs between

Computers. Since raost Computers have means of reading and writing

ASCII information, the format is widely applicable. The SENDC6B

Utility provided with CP/M-68K may be used to convert prograras into

S-record form.

An S-record fiie consists of a sequence of S-records of

various types. The entire content of an S-record is ASCII. When a

hexadecimal number needs to be represented in an S-record it is

represented by the ASCII characters for the hexadecimal digits

comprising the number. Each S-record contains five fields as shown

in Figure F-l.

Fieid:

Characters:

s type length address data checksum

2, 4 or 6 variable

Figure F-l. S-record Fields

The field contents are as follows:

Table F-l. S-record Field Contents

Field Contents

type

The ASCII Character 'S1. This signais

the beginning of the S-record.

A digit between 0 and 9, represented in

ASCII, with the exceptions that 4 and 6

are not aiiowed. Type is explained in

detail below.

109



CP/M-68 System Guide F.l S-record Format

Table F-l. (continued)

Field Contents

iength

address

data

checksum

The number of character pairs in the

record, excluding the first three

fields. (That is, one half the number

of characters total in the address,

data, and checksum fields.) This field

has two hexadecimal digits, representing

a one byte guantity.

The address at which the data portion of

the record is to reside in rnemory. The

data goes at this address and

successively higher numbered addresses.

The Iength of this field is determined

by the record type.

The actual data to be loaded into memory,

with each byte of data represented as a

pair of hexadecimal digits, in ASCII.

A checksum computed over the Iength,

address, and data fields. The checksum

is computed by adding the values of all

the character pairs (each character pair

represents a one-byte quantity) in these

fields, taking the one's complement of

the result, and finaily taking the least

significant byte. This byte is then

represented as two ASCII hexadecimal

digits.

F.2 S-record Types

There are eight types of S-records. They can be divided into

two categories: records containing actual data, and records used to

define and delimit groups of data-containing records. Types 1, 2,

and 3 are in the first category, and the rest of the types are in

the second category. Each of the S-record types is described

individually below.
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Tabie F-2. S-recocd Types

Type Meaning

This type is a header recotd used at the beginnmg

of a group of S-records. The data field may

contain any desired identitying Information. The

address fieid is two bytes (four S-record

characters) iong, and is normaily zero.

This type of record contains normai data. The

address fieid is two bytes Iong (four S-record

characters).

Simiiar to Type 1, but wxth a 3-byte (six S-record

characters) address field.

Simiiar to Type 1, but with a 4-byte (eight S-

record characters) address field.

This record type indicates the number of Type 1,

2, and 3 records in a group of S-records. The

count is placed in the address fieid. The data

fieid is empty (no characters).

This record Signals the end of a block of type 3

S-records. If desired, the address field is 4

bytes Iong (8 characters) , and may be used to

contain an address to which to pass control. The

data field is empty.

This is simiiar to type 7 except that lt ends a

block of type 2 S-records, and its address field

is 3 bytes (6 characters) Iong.

This is simiiar to type 7 except that lt ends a

biock of type l S-records, and its address field

is 2 bytes (4 characters} Iong.

S-records are produced by the SENDC68 utixity program

(described in the CP/M-68K Operating System Programmer's Guide).

End of Appendix F
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Appendix G

CP/M-68K Error Messages

This appendix iists the ercor messages returned by the intecnal

components of CP/M-68K: ßDOSf BIOS, and CCP, and by the CP/M-68K

System Utility, PUTBOOT. The BIOS error messages iisted here are

specific to the EXORmacs BIOS distributed by Digital Research.

BlOSes for other hardware might have different error messages which

should be documented by the hardware vendor.

The error messages are Iisted in Table 6-1 in alphabetic order

with explanations and suggested user responses.

Table 6-1. CP/M-68K Error Messages

Message Meaning

bad relocation Information bits

CCP. This message is a result of a BDOS

Program Load Function (59) error. It indicates

that the file specified in the command line is

not a valid executable command file, or that

the file has been corrupted. Ensure that the

file is a command file. The CP/M-66K Operating

System Programmer's Guide desccibes the format

of a command file. If the file has been

corrupted, reassemble or recompiie the source

file, and relink it betöre you reenter the

command line.

BIOS ERROR — DISK X NOT SUPPORT£D

BIOS. The disk dr.ive indicated by the variable

X is not supported by the BIOS. The BOOS

supports a maximum of 16 drives, lettered A

through P. Check the documentation provided by

the manufacturer for your particular System

configuration to find out which of the BDOS

drives your BIOS iroplements. Specify the

correct drive code and reenter the command

line.
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Table G-l. (continued)

Message Meaning

BIOS ERROR — Invalid Disk Status

BIOS. The disk Controller returned unexpected

or incoroprehensible Information to the BIOS.

Retry the Operation. If the error persists,

check the hardware. If the error does not come

front the hardware, it is caused by an error in

the internal iogic of the BIOS. Contact the

place you purchased your System for assistance.

You should provide the Information below.

1) Indicate which version of the operating

System you are using.

2) Oescribe your system's hardware

configuration.

3) Provide sufficient Information to reproduce

the error. Indicate which program was

running at the time the error occurred. If

possible, you shouxd also provide a disk

with a copy of the program.

Buffer Overflow

PUTBOOT. The bootstrap file will not fit in

the PUTBOOT bootstrap buffer. PUTBOOT contains

an internal buffer of approxiraately 16K bytes

into which it reads the bootstrap fixe. Either

raake the bootstrap file smalier so that it will

fit into the buffer, or change the size of the

PUTBOOT buffer. The PUTBOOT source code is

supplied with the System distributed by DRI.

Equate bufsize (located near the front of the

PUTBOOT source code) to the reguired dimension

in Hexidecimals. Reassemble and relink the

source code before you reenter the PUTBOOT

comraand line.

Cannot Open Source Fixe

PUTBOOT. PUTBOOT cannot xocate the source

file. Ensure that you specify the correct

drive code and fixename before you reenter the

PUTBOOT conunand line.
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Table G-l. (continued)

Message Meaning

CP/M Disk change error on drive x

BDOS. The disk in the drive indicated by the

variable x is not the same disk the System

logged in previously. When the disk was

replaced you did not enter a CTRL-C to log in

the current disk. Therefore, when you

attempted to write to, erase, or rename a fiie

on the current disk, the BDOS set the drive

Status to read-only and warm booted the System.

The current disk in the drive was not

overwritten. The drive Status was returned to

read-write when the System was warm booted.

Each time a disk is changed, you raust type a

CTRL-C to log in the new disk.

CP/M Disk file error: filename is read-only.

Do you want to: Change it to read/write (C),

or Abort (A) ?

BDOS. You attempted to write to, erase, or

rename a file whose Status is read-only.

Specify one of the options enclosed in

parentheses. If you specify the C Option, the

BDOS changes the Status of the file to read-

write and continues the Operation. The read-

only protection previously assigned to the file

is lost.

If you specify the A Option or a CTRL-C,

the program terminates and CPM-68K returns the

System prompt.

CP/M Disk read error on drive x

Do you want to: Abort (A), Retry (R), or Continue

with bad data (C)?

BDOS. This message indicates a hardware error.

Specify one of the options enclosed in

parentheses. Each Option is described below.

Option Action

a or CTKL-C Terminates the Operation and

CP/M-68K returns the System

prompt.
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Table G—l. (continued)

Message Meaning

Option

R

Action

Retries Operation. If the retry

fails, the System reprompts with

the Option message.

Ignores error and contmues

program execution. Be careful

if you use this Option. Program

execution should not be

continued for some types of

programs. For example, if you

are updating a data base and

receive this error but continue

program execution, you can

corrupt the index fieids and the

entire data base. Por other

programs, continuing program

execution is recommended. For

example, when you transfer a

long text file and receive an

error because one sector is bad,

you can continue transferring

the fue. After the file is

transferred, review the file,

and add the data that was not

transferred due to the bad

sector.

CP/M üisk write error on drive x

Do you want to: Abort (A), Retry (R),

or Continue with bad data (C)V

BDOS. This message indicates a hardware error.

Specify one of the options enclosed in

parentheses. Bach option is described below.

Option Action

A or CTRL-C Terminates the Operation and

CP/M-68K returns the System

prompt.

R Retries Operation. If the retry

fails, the System reprompts with

the Option message.
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Table G-l. (continued)

Message Meaning

Option

C

Action

Ignores error and continues

program execution. Be cateful

if you use this Option. Program

execution should not be

continued for some types of

programs. For example, if you

are updating a data base and

receive this error but continue

prograro execution, you can

corrupt the index fields and the

entire data base. For other

programs, continuing program

execution is recommended. For

example, when you transfer a

long text file and receive an

error because one sector is bad,

you can continue transferring

the fiie. After the file is

transferred, review the fixe,

and add the data that was not

transferred due to the bad

sector.

CP/M Disk select error on drive x

Do you want to: Abort (A), Retry (R)

BDOS. There is no disk in the drive or the

disk is not inserted correctly. Ensure that

the disk is securely inserted in the drive. If

you enter the R Option, the System retries the

Operation. If you enter the A option or CTRL-C

the program terminates and CPM-68K returns the

System prompt.

CP/M Disk sexect error on drive x

BDOS. The disk selected in the comroand line is

outside the ränge A through P. CP/M-68K can

support up to 16 drives, lettered A through P.

Check the documentation provided by the

cnanufacturer to find out which drives your

particuiar System configuration Supports.

Specify the correct drive code and reenter the

command line.
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Table G-l. (continued)

Message Meaning

File aiready exists

CCP. This error occurs during a REN command.

The name specified in the command line as the

new fiiename aiready exists. Use the ERA

command to delete the existing f ile if you wish

to replace it with the new file. l£ not,

select another fiiename and reenter the REN

command line.

insufficient memory or bad fiie header

CCP. This error could resuit from one of three

causes:

1) The file is not a vaiid executabie command

fixe. Ensure that you are requesting the

correct file. This error can occur when you

enter the fixename before you enter the

command for a Utility. Check the

appropriate section of the CP/M-68K

Operating System Programmer's Guide or the

CP/M-68K Operating System User's Guide for

the correct command syntax before you

reenter the command line. If you are trying

to run a program when this error occurs, the

program file may have been corrupted.

Reassemble or recompiie the source fiie and

relink it before you reenter the command

line.

2) The program is too large for the available

memory. Add more memory boards to the

System conf lguration, or rewrite the program

to use less memory.

3) The program is linked to an absolute

location in memory that cannot be used. The

program must be made reiocatable, or linked

to a usable memory location. The HDOS

Get/Set TPA Limits Function (63) returns the

high and iow boundaries of the memory Space

that is available for loading programs.
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Table G-l. (continued)

Message Meaning

Invalid Command Line

PUTBOOT. Either the command line syntax is

incorrect, or you have selected a disk drive

code outside the ränge A through P. Refer to

the section in this manual on the PUTBOOT

Utility for a füll description of the command

line syntax. The CP/M-68K BDOS Supports 16

drives, letteced A through P. The BIOS may or

may not support all 16 drives. Check the

documentation provided by the manufacturer for

your particuiar System configuration to find

out which drives your BIOS Supports. Specify a

valid drive code before reentering the PUTBOOT

command line.

No file

CCP. The filename specified in the command

line does not exist. Ensure that you use the

correct filename and reenter the command line.

No wildcard filenanies

CCP. The command specified in the command line

does not accept wildcards in file

specifications. Retype the command iine using

a specific filename.

Program Load Error

CCP. This message indicates an undefined

failure of the BDOS Program Load Function (59) .

Reboot the System and try again. If the error

persists, then it is caused by an error in the

internal logic of the BDOS. Contact the place

you purchased your System for assistance. You

should provide the Information below.

1) Indicate which version of the operating

System you are using.

2) Describe your

configuration.

system's hardware

119



CP/M-68K System Guide G CP/M-68K Error Messages

Table G-l. (continued)

Message Meaning

Program boad Error icontinued)

3) Provide sufficient Information to reproduce

the error. Indicate which program was

running at the time the error occurred. If

possibie, you should also provide a disk

with a copy of the program.

read error on program ioad

CCP. This message indicates a premature end-

of-file. The file is sinailer than the header

Information indicates. Either the file header

has been corrupted or the file was only

partialiy written. Reassemble or recompile the

source file, and relink it before you reenter

the comroand line.

Select Error

PUTBOOT. This error is returned from the BIOS

select disk function. The drive specified in

the coirunand line is either not supported by the

BIOS, or is not physically accessible. Check

the documentation provided by the manufacturer

to find out which drives your BIOS Supports.

This error is also returned if a BIOS supported

drive is not supported by your System

configuration. Specify a valid drive and

reenter the PUTBOOT command line.

SUB file not found

CCP. The file requested either does not exist,

or does not have a filetype of SUB. Knsure

that you are requesting the correct fixe.

Refer to the section on SUBMIT in the CP/M-68K

Operating System User's Guide for Information

on creating and using submit files.
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Table G-l. (continued)

Message Meaning

Syntax: KEN newfiie=oidfixe

CCP. The syntax of the REN command ixne is

incorrect. The correct syntax is given in the

ercor message. Enter the REN command followed

by a Space, then the new filename, foliowed

immediately by an eguais sign (=) and the name

of the file you want to rename.

Too many arguments: argumentV

CCP. The command line contains too many

arguments. The extraneous arguments are

indicated by the variable argument. Refer to

the CP/M-68K Operating System User's Guide for

the correct syntax for the command. Specify

only as many arguments as the command syntax

allows and reenter the command line. Use a

second command line for the remaining

arguments, if appropriate.

Too Much Data for System Tracks

PUTBOOT. The bootstrap file is too large for

the Space reserved for it on the disk. Either

make the bootstrap file smaller, or redefine

the number of tracks reserved on the disk for

the file. The number of tracks reserved for

the bootstrap file is controiled by the OFF

Parameter in the disk parameter block in the

BIOS.

This error can also be caused by a bootstrap

file that contains a symbol table and

relocation bits. To find out if the bootstrap

program will fit on the System tracks without

the symbol table and relocation bits, use the

SIZ£68 Utility to display the amount of Space

the bootstrap program occupies. The first and

second items returned by the SIZE68 Utiiity are

the amount of space occupied by the text and

data, respectiveiy. The third item returned is

the amount of space occupied by the BSS. The

sum of the first two items, or the total minus

the third item, will give you the amount of

space required for the bootstrap program on the

System tracks. Compare the amount of space

your bootstrap program requires to the amount

of space allocated by the OFF parameter.
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Table G-l. (continued)

Message Meaning

Because the symbol table and reiocation bits

are at the end of the file, the bootstrap

program may have been entirely written to the

System tracks and you can ignore this message.

Or, you can run RELOC on the bootstrap fiie to

remove the symbol table and reiocation bits

from the bootstrap fiie and reenter the PUTBOOT

command iine.

User # ränge is 10-15]

CCP. The user number specified in the command

line is not supported by the BIOS. The valid

ränge is enclosed in the Square brackets in the

error message. Specify a user number between 0

and 15 (decimal) when you reenter the command

line.

Write Error

PUTBOOT. Kither the disk to which PUTBOOT is

writing is damaged or there is a hardware

error. lnsert a new disk and reenter the

PUTBOOT command iine. lf the error persists,

check for a hardware error.

End of Appendix G
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VME/10 BIOS Written in C

This appendix contains several files in addition to the C BIOS

proper. First, the C BIOS includes conditional compilation to make

it into either a loader BIOS or a normal BIOS, and there is an

include file for each possibility. One of these include files

should be renamed BIOSTYPE.H before compiling the BIOS. The choice

of which file is used as BIOSTYPE.H determines whether a normal or

loader BIOS is compiled. Both the normal and the loader BlOSes need

assembly language interfaces, and they are not the same. Both

assembly interface modules are given. The file VT52.C contains code

to emulate a VT52 terminal. This file constitutes part of a normal

BIOS for the VME/10. It should be compiled and linked with the

other BIOS files and CPMLIB when building a System for the VME/10.

Finally, there is an include file that defines some Standard

variable types.

Listing H-l. VME/10 BIOS.C File

@(#)bios.c 2.10

/*/ <

CP/M-68K(tn) BIOS for the MOTOROLA VME/10

Copyright 1984, Motorola Inc.

Created 1/27/83 lrj, jek, bjp

#include "biostype.h defines

MEMDSK:

LOADER : 0-> normal bios, l->loader bios */

/* DISKB:

/* DISKC:

/* DISKD:

no nemory disk

nemory disk(sized at boot, drive

no disk B: (second floppy)

disk B: present

5 megabyte hard disk for disk C:

15 megabyte hard disk for disk C:

no disk D: (second hard disk)

5 negabyte hard disk for disk D:

15 megabyte hard disk for disk D:

E:)

tinclude "biostyps.h" /* defines portable variable types */

char copyright[] = "Copyright 1984, Motorola Inc.";

char biosrev[] = "BIOS 2.10";
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Listing H-l. {continued)

»define HÜLL (OL)

H VME/10 BIOS

/• I/O Device Oefinitions

/ * —

for VME-10 defined separately with each module beLow

Memory Region Table

struct nrt ( WORD count;

LONG tpalow;

LOKG tpalen;

memtabr

•i< HEMDSK

BYTE «Bernds*r

•endif

tif 1 LOADER

/* Initialized in BIOSA.S

/* Imtialized in BIOSA.S

IOBYTE

WORD lobyte; /* The I/O Byte is defined, but not used */

/*
used to Interface cons_atat() with cona_in(). in char

is a one character bu£?er. ~ ~"

char in__char ■ '0';

char char avail ■ 0;

Port Initialisation

VME/10 Console Interface

defines used for VHE/10 Control Register »2

initial values for CR2:

oit 0 - enable MKU mterface

bit 1 - dasable keyboard transmit Interrupt

bit 2 - enable BCLR line

bit 3 - ?

bit 4 - disable keyboard RESET
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Listing H-l. (continued)

bit 5 - disable RAM writes by other devicas

bit 6 - «nable SYSFAIL Interrupts

bit 7 - enabie keyboard recieve Interrupt

»define CR2 INIT

»de£ine C&2~ALDR

Oxöd

Oxf19109

extern VOID keybd_init();

VOID c mitl )

/• addreaa o£ eontrol register 2 */

/• vme/10 keyboard Initialisation •/

/• IN1TIAUZE TUE SYSTEM CONSOLE •/

•Uchar *)CR2 ADDR) - CR2_XtfIT; /• imtiaüze Control Register 2;

~ ostenaibly to disable tränmit

Interrupts fron the keyboard */

keybd initO; /* mitialire tha keyboard •/

VME-10 iceyooacd input

KEYBOARD — ROUTINES FOR HA6IDLING TUE VME/10 KEYBOARD.

ENVIRONMENT: rhis is part of the VME/10 keyboard/screen driver.

FVNCTIOK: These routinea pcovide Initialisation and Interrupt

Service for the VME.' 10 xeyooard, which is connected to the

processox board through a 2661 half-dupiex serial port.

MOTESj This aodule is v«ry such tabie-dnven, so pains have been

taxen to reduce the sixe of the tabies. You will find byte and

word offsets instead of longword aüdresses, and where feasible

functiona are aseü instaad of tabies to generate characters.

DIAGRAM DEPICTIMG THE ROLES OF THE VOVRIOUS rABLES

•can

code

scan

COd«

tauie

s 1

i i

- is rout.ne

index

routine

off

-

1

i

1

-

sets

—

i

i

i

i

TST

etc

125



CP/.M-68K System Guide

Listing H-l. (continued)

H VME/10 BIOS

+ is group

index

Parameter

I I

I I

group

offsets

char

table

I I

■>l I
I I

/

VO1D

When a scan code is received, it is used as an index into the SCAN CODE

TABLE to get a group/routine index and a pazaoeter.

If the group/routine index ia positive, then it ia a group index. The

corresponding offaet is taken from the GROUP TABLE, giving the address

of the character table currently in effect for that group. The paraaeter

is used as an index into the character table to retrieve the character.

If the entry in the character table is 0, no character is generated.

mode chg();

typedef struct

i
char grp_rou t_x;

char arg7 ~
) sc tbl;

/• MODE

#define

#define

»define

»define

♦define

tdefine

tdefine

TYPES

BLANK

CTRL

SHIFT

PAO

ALPHA

ALT "

ALOCK

OxÜl

0x02

0x04

0x08

LOCK 0x10

" 0x20

OR SHIFT 0x14

/• entry in the scan code table

/• group/routine index

/* a parameter

/* blank locking stode key is down

/* CTRL is down.

/* one or both of shift keys is down

/* FUNC/PAD is down (PAD).

/• ALPHA LOCK is down.
/* ALT is down.

/* either lock of shift are down

/• values generated by function keys. */

tdefine F»KEY_F1 OxaO

tdefine FNKEY_S1 OxbO

fdefme STATUS_REG 0xfl9f85

tdefine KBD UNLOCK 0x10

tdefine LEFT 0x01

tdefine RIGHT 0x02

static char modes;

/* Value to generate for func. key 1 •/

/* Value for shifted func. key 1. •/

/* Address of VMEC1 Status register. */
/* Status of the lock on the front

panel, which we Interpret as a

keyboard lock: 0 if keyboard

locked; 1 if unlocked */

/• left ßhift key is down */

/• right shift key is down */

/* value of modes reflect the Status
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(up I down) of Bode keys on •/

atatic char ahift keys; /• Bits in this byte refloct Status

(up * or down) of two SHIFT keys. •/

/* Declarations for the 2661 (EPCI) connecting us to the keyboard. "/

«de£ine EPCIJVDDR 0x£la031 /• Base addresa of the 2661. */

typedef atruct /* map of the 2661 regiaters */

char data; /* data register */

char fill2, Status; /• Status register */
char fill4, mode; /• aode register •/

char fillö, coaaand; /• conaand register */
] epci_oap;

/• Bit definitions for the 2661 Status register. */

•define CHAR AVAXL 0x02 /• a received char is in DATA reg. •/
tdefine PARXTY 0x08 /* received char had a parity error. •/
•define OVERRUN 0x010 /• receive buffer was overrun. •/
fdefine FRAMING 0x020 /• received char had a fraaing error.*/
•define ANY_ERR0R 0x038 * /* Hask selecting all 3 errors. •/

/• Initialisation values for the 2661 control registers. */

•define KO0E1 XMXT 0x5e /* Initialisation for «ode reg 1 •/

•define M00E2~IWIT 0x7b /• Initialisation for aode reg 2 •/
•define CCMM_T»IT 0x15 /• Initialisation for coiuaand reg •/

/* Cotsnands for keyboard. In each, bits 0-3 ■ $0 are keyboard's 10. */

•define SELECT KB 0x80 /* SELECT conund. •/
•define READ KB" OxaO /* READ coaaand. «/
«define AGAlET_KB OxdO /• AGAXM command; this causes last

~ scan code sent to be repeated. */

/* Oeclarations for control register 2 on the VME/10 processor board.*/

typedef struct /* description of control register 2 •/

char cr2;

} cr2 aap;

•define CR2 AOOR Oxfl9f09 /* Location of control register 2. */

•define KB RESET 0x10 /* when low. holds keyboard in reset.*/

•define KB~ENABXJE 0x80 /* when high, enables receipt
~ ' Interrupts froa the 2661 which

connects us to the keyboard. •/

/* Status values returned by keybd^read */

•define N0CHAR 0 /• no character was returned •/
•define BREAK 1 /* Dreak key was Struck •/

•define KYBD LOCKED 2 /• key on front pancl in lock pos. •/
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»define IN_CHAR 3

♦define WAIT COUNT 2

»define AT_CHAR '?'

»de £ ine TWO CHAR '2

/* a real live character available */
/* Initial loop value for tining loop

in keyboard reset. */

ROUTINE AND GROUP OFFSET TABLES

FUNCTION: Each entry in the scan code table cpntains a byte value

called the group/routine index. If it is negative it is a routine

index and is used as the index in a switch Statement.

If is is positive« it is a group index and ia

an offset into GRP_TBL. These tables contain word offsets to

routines or tables in this module. The whole purpose for these guys

is to allow each scan code table entry to be just 2 bytes long.

If the group/routine index is negative, then it is a routine index. The

index is one of the enuaerated types "rtn_index" and is used as the

switch index in a switch Statement. The parameter may or may not be

used by the routine.

Also note that rtn_index Starts at 1 so that there is no entry #0 in

the routine table;~this is necessary since negative 0 is 0 and that index
would be indistinguishable from the positive 0 index in the group table.

Note: the NONLOCKABLE enumerated type. Routine Indexes which

are above that type will not be executed whilc the keyboard lock on the front

below that point are called regardless of the keyboard lock's Status.

♦define TWO AT 1

tdefine ESC~RESET 2
»define BREÄK CLEAR 3
♦define GEN ALPHA 4

•define FNKEY 5

«define NONLOCKABLE 5

»define SET SHIFT 6

»define CLR_SHIFT 7

«define SET_MODE 8

•define CLR_HODE 9

•define IGNORE 10

typedef int rtn_index;
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SCAN CODE TABLE — CONVERTS A SCAN CODE TO GROUP/ROUTINE INDEX

fc PARAMETER.

FUNCTION: The acan code taken fron the 2661, multiplied by 2, 13

used as an index into this table. This table containa a 2-byte

entry for each poaaible scan code: a 1-byte group/routine index

(see the offset table. OFF_TBL) and a parameter.

The rtn nacro is used to make entries in the scan code table for those

scan codes which will result in an entry in a switch Statement being

invoked. The foraat is

RTN (<routine index>, <arguments>)

The first argument is the naae of the routine to go to when this scan

code is received. The second argument, which is optional, is a paraoeter

to pass to the routine. That is, the sante routine may be used with many

different scan codes, each passing a different argument.

fdefine RTN(ri, mode) -ri, mode.

The ALPHA nacro is used to nake entries in the scan code table for those

scan codes which will generate aiphabetic characters. The format is

ALPHA «uppercase alphabetic character>

tdefine ALPHAIc) -GEN ALPHA,C,

The GROUP nacro is used to nake entries in the scan code table for those

scan codes which have entries in character tables. The format is

GROUP <group index>,<elernent f within group>

3oth argunents are required. The first is 0,1,...whatever the highest

group index is. The second arguaent is the index into the chosen

character table for this scan code.

fdefine GROUPtgrpnm. index)

static char

c scan_code tblLJ =

RTNlIGMORE.O")
RTN(XGHORE.O)

RTNtIGNORE.O)

RTN(IGNORE.O)

RTNIIGMORE.O)

RTN(IGHORE.O)

RTNIIGNORE.O)

grpns. index,

scan code key

/• 00 — Ignore it.

/• 01 — Ignore it.

/• 02 — Ignore it.

/* 03 — Ignore it.

/* 04 — Ignore it.

/• 05 — Ignore it.

/• 06 — Ignore it.
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RTN(SET_KODE,ALPHA LOCK)/* 07 —

RTN(SET SHIFT,LEFTT /* 08 —
RTN(SET_SHIPT.RIGHT) /* 09 —

RTN(SET_MODE,CTRL) /* 0A —

RTO(SET_KODE, ALT) /* OB —
RTNtSET KODE, BLANK) /* OC —
RTN(IGtröRE.O) /* OD —
RTO(SET_KODE. PAD) /* OE —
RTN(CLR KODE,ALPHA LOCK)/* OP —

RTN(IGNORE,0)

GROUP(1,0

GROUPd.l

)
)

RTN(TWO AT, 0

GROUPd.2 )
GROUP(1.13)

ALPHA('0*

ALPHACW

ALPHACE*

ALPHACA'

ALPHACS*

ALPHA('D*

ALPHACZ'

ALPHACX'

)
)
)

)
)
)
)
)

GROUP(1,23)

RTN(CLR SHIFT

RTN(IGKORE,0)

RTH(FNKEY

RTN(FNKEY

RTO(FNKEY

GROUP(1.3

GROUP(1,4

GROUPd.5

ALPHACR'

ALPHACT"

ALPHA('Y'

ALPHACF'

ALPHACG'
ALPHA{ 'C

ALPHACV

ALPHACB'

, 1)

, 2)

. 3)

)

)

)

)
)
)
)
)
)

)
)

RTN(CLR SHIFT

RTN(IGNORE,0)

RTN(FMKEY

RTM(PMKEY
RTN(FNKEY

GROUP(1.6

GROUP(1,7

GROUP(1,8

ALPHACU'

ALPHACI'

ALPHACH'

ALPHACJ'

ALPHACK'

,4)

.5)

,6)
)

)

)

)
)
)
)
)

LEFT)

RIGHT)

10

11

12

13

14

15

16

17

18

19

1A

1B

IC

1D

1E

1F

20

21

22

23

24

25

26

27

28

29

2A

2B

2C

2D

2E

2F

30

31

32

33

34

35

36

37

38

39

3A

3B

ALPHA LOCK doproBOOd. */

Left SHZFT depresoed. •/

Right SHIFT depresaed. */

CTRL depressed. •/

ALT depressed. •/

Blank locking mode Key */

Clacker node key */
FUNC_PAD depressed. */

ALPHA LOCK roloasod. */

Ignor« it. */
* * key. •/
1 l key. */
2 e key. •/
3 * key. •/
TAB key on nain keybd. */

Q key. •/
W key. •/
E key. ♦/
A key. */
S key. •/
D key. •/
Z key. */
X key. */
Space bar. */
Left SHIFT key relaased.*/

Ignore it. */
Function key 1. •/
Function key 2. */
Function key 3. */

— 6

4 $ key

5 % key

key

R key.

T key.

Y key.

F key.

G key.

C key.

V key.

B key

Right SHIFT key released*/

Ignore it. */
Function key 4.

Function key 5.

Function key 6.

key.

key.

7 &

8 *
9 ( key

ü key.

I key.

H key.

J key.

K key.
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ALPHA('N* ) /• 3C

ALPHA('M1) /* 3D
GROUP(1.20) /• 3E

RTN(CLR_MODE,CTRL) /* 3P
RTN(IGNORE,0) /* 40

RTN(FNKEY,7) /• 41

RTN(FNKEY,8) /* 42

GROUP{1,9 ) /* 43

GROUP{1,10) /• 44

GROUP(l.ll) /* 45

ALPHA('O') /♦ 46

ALPHA('P') /• 47

GROUP(1.14) /* 48

ALPHA('L') /• 49
GROUP(1,17) /• 4A

GROUP(1,18) /* 4B
GROUP(1.21) /• 4C

GROUP(1.22) /• 40

RTN(IGNORE,0} /* 4E

RTN(CLR MODE.ALT) /* 4P

RTN(IGHORE.O) /♦ SO

RTN(PNKEY,9) /* 51

RTN(FNKEY.IO) /• 52

RTNtPNKEY.11) /• 53

RTN(FNKEY,12) /* 54

GROUPU.12) /• 55

RTN(BREAK CLEAR, 0) /* 56

GROUP(l.l7) /• 57
GROUP(1.16) /• 58

GROUP(0.1 ) /* 59

GROUP(1,19) /* 5A
GROUP(0,3 ) /• SB

RTN(IGNORE,0) /• 5C

GROUP(0,5 ) /* SD

GROUP(0.6 ) /* 5E

RTN(CLR_MODE.BLANK) /♦ 5F

RTN(CLRJKODE,PAD) /• 60

RTN(PNKEY,13) /* 61
RTN(PKKEY,14) /* 62

RTN(FHKEY. 15) /* 63

RTN(PHKEY,16) /* 64

RTO<£SC_RESET, 0) /• 65

GROUP(2,10) /* 66

GROüP(0,2 ) /• 67

RTN(IGNORE.O) /* 68

GROUP(2.7 ) /* 69

GROUP{0,4 ) /* 6A

GROUP(2,4 ) /* 6B

GROUP(0.7 ) /* 6C

GROOP(2,1 ) /• 6D

GROUP(2,0 ) /* 6E

RTN(IGNORB,0) /* 6F

RTtl(IGNORE,0) /* 70

GROUP(2,11) /• 71

H key.

M key.

• < key.

CTRL key released.

Ignore it.

Function key 7.

Function key 8.

0 ) key.

- _ key.

= + key.

0 key.

P key.

[ { key.
L key.

: : key.

' " key.
.

/ ? key.
Ignore it.

ALT key released.

Ignore it.

Function key 9.

Function key 10.

Function key 11.

Function key 12.

DEL key.

BREAK CLEAR key.

3 } key.
1 key.

Hone key.

Return key.

Backarrow key.

SEL key.

Backtab key.

Downarrow key.

lock aode key released.

PAD key released.

Function key 13.

Function key 14.

Function key 15.

Function key 16.

ESC RESET key.

A DCHR key.

Uparrow key.

CLR TAB SET key.

7 EOF key.

Rightarrow key.

4 key on hexpad.

Tab key on Cursor pad.

1 ICHR key.

0 on hexpad.

V
V
*/
•/

•/

V
V
V
*/
*/
V
*/

V
V
•/

V
*/
V
V

V
y

y

*/
*/
V
*/

*/

•/

*/
*/

V
*/

.•/

*/
♦/

•/

V
*/
V
*/

*/

•/

V
*/

•/

V
V
V

Clacker sode key release*/
Ignore it.

B DLINE key.

•/

V
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GROUP(2,12)

GROUF(2,13)

GROUF(2,B )

GROUP(2,9 )

GR0UP(2.14)

GROUP(2,5 )

GROUP(2,6 )

GROUP(2,15)
GROUP(2,2 )

GROUP(2,3 )

GROUP(2,16 )

GROUP(2,17)

GROUP(0,0 )

RTN(IGNORE.O)

/* 72
/• 73
/• 74

/• 75

/• 76
/• 77

/• 78

/• 79

/• 7A

/• 7B

/• 7C

/• 7D

/• 7E

/* 7F

C on hexpad.

D on hexpad.

8 EOL Key.

9 EOP Key.

£ EAU Key.

5 on hexpad.

6 on hexpad.

F on hexpad.

2 ILINE Key.

3 on hexpad.

TEST , Key.

HELP .

ENTER Key.

Ignore it.

NOTE: DUE TO A COMPILER BUG W£ ARE UNABLE TO INITIALI2E

CHAR VARIABLES AS MEMBERS OF A STRUCTURE, SO WE HAVE DECLARED

THE TABLE5 AS CONTIGUOUS CHAR ARRAYS AND ASSIGN THE ORIGINAL

STRUCTURE ARRAY AS A PTR TO THE CHAR ARRAY OF 1SITIALIZED

DATA. THIS WAS FELT TO BE THE MOST DIRECT SOLUTION.

static sc tbl *acan code tbl » isc tbl *)c scan coae tbl;

GROUP 0 CHARACTER TABLE ~ KEYS UNAFFECTED BY MODE KEYS

FUNCTION: This table containa the characters to return for scan

codea which fall mto group 0. Uae the parameter ootained trom

the scan code table as an mdex into this table. A value ot 0

will cause no character to resalt.

Table TBL. is used regardleaa of any mode Keys.

static char -

OxOd,

OxcO,

OxOb,

0x08,

OxOc.

Oxdb,

OxOa,

0x09,

tbl CJ - l

element ff

0 — CR (fron

1 — Hone.

2 — VT Ifrom

i — BS (fron

4 — FF (fron

5 — BacKtab.

6 -- LF <fron

7 — HT (fron

the ENTER Key).

the uparrow Key),

the leftarrow Key),

the rightarrow key).

the downarrow Key),

the tao Key on the

*/
•/
V
V

GROUP 1 CHARACTER TABLES — KEYS AFFECTED BY SHIFT AND CTRi. KEYS.
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FUNCTION: These tables concain the characters to return for scan

codes which fall into group 1. Use the parameter obtained fron

the scan code table as an index into these tables. A value of 0

will cause no character to result.

Table TBL.NN_ is used when we're in neither SHIFT nor CTRL .

Table TBL.XY_ is used when we're in CTRL mode (SHIFTed or ).

Table TBL.YN is used when we're in SHIFT but not CTRL node.

/• eleoent * •/

atatic char tblnn_LJ = l /* •/

1** . /* 0. •/
'1' . /* i. •/
■3' . /• 2. •/

*4' , /• 3. •/

'5' , /• 4. •/

'6' . /• 5. ♦/

'7' , /• 6. */

'8' , /• 7. */

•9' , /• 8. •/

'0' . /• 9. •/

•-' . /• 10. ♦/

'=' . /• 11. •/
0x7F , /• 12 — DEL. */

0x09 , /• 13 — HT leab fcey on keyboard).

"C , /• 14. •/

'J1 . /• 15. •/

'V / /* 16. •/
'; ' » /• 17. ' •/

0x27 , I* 18 — Apostrophe. */

0x00 , /• 19 — CR ifron return key). •/

'.' . /• 20. •/

'.' . /• 21. •/

'/' . /* 22. •/
1 * . /• 23. •/

static char

0

0

0

0

0

Oxle

0

0

0

0

Oxl £

0

0

tblxy_LJ

/• elesent •

/•
/• 0.

/* 3.
./* 4.

/• 5

/* 6-
/• 7.

/• a.

/* 9.
/* lö

/• il
/* 12.

— CTRL

— CTRL
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o

Oxlb

Oxid

Oxlc

0

0

0

0

0

0

0

13.

14

15

16

17.

18.

19.

20.

21.

22.

23.

-- CTRL [.
-- CTRL ],

— CTRL .

V
V
*/

static char tblyn_[] «* l
element •

•I*

'#'

'S*

1 c

1+' j
Ox7f

0x09

OxOd

♦ 0.

• 1.

♦ 2.

• 3.

* 4.

• 5.

• 6.

• 7.

* B.

* 9.

• 10.

• 11.

12 —

13 —

* 14.

* 15.

* 16.

* 17.

* 18.

19 —

♦ 20.

* 21.

* 22.

* 23.

y

V
• /

V
V
•/
V
*/
V
V
♦/
V

DEL. */
HT (tab key on main keyboard)*/

V
*/
*/
V

*/
CR (fron return key). •/

*/
*/
V
V

GROUP 2 CHARACTER TABLES — KEYS AFFECTED ONLY BY FUNC/PAD KEY.

FUNCTION: These tables contain the charactera to return for scan

codes which fall into group 2. Use the parameter obtained from

the scan code table as an index into these tables. A value of 0

will cause no character to result.

Table TBL.

Table TBL.'
N is used when we're not in PAO mode.

"y ig used when we are in PAD mode.

These tables contain characters associated with the hexpad. Note,

l J4
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»
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static char *grp_tbl_ptr[3j = {
tbl , /* Group 0: no sode keys affect these.*/

tblnn_, /* Group 1: SHIFT and CTRL affect •/

tbl n /* Group 2: PAD affects these. */

static char

tblnn_,

tblxy_,

tblyn_,

tblxy_.

•grpl_offU

/* table of offsets for group 1. One is

selected based on CTRL and SHIFT keys*/

/* no SHIFT, no CTRL

/* no SHIFT, CTRL

/* SHIFT, no CTRL

/• SHIFT, CTRL

delay for a multiple of 4 usecsj which is ehe tiae it takeg to

traverse the loop once on MC68010

aince the CP/M Compiler doesn't support blocked variables

we need to declare a register int in the funetion

itself

/
fdefine DELAY(n) delayvar=n; do; while(—delayvar);

keybd_init — INITIAL12E THE VME/10 KEYBOARD

FUNCTION: This routme, which is XOEFed, resets the keyboard,

configures the 2661 so we can comaumeate with the keyboard,

selects the keyboard, and disables keyboard Interrupts.

CurrentLy, however, we are not checking the self-test Status,

and therefore there is no possibility of an error return. The

hooks are left in to facilitate later enhancements.

keybd initO

l ~
register int

register epci_nap

register cr2_nap

register char

register char

delayvar;

*epci_baser

*cr2_base;

ar2_stater

er r

/• req'd for DELAY nacrolll */

/* to hold contents of control reg. •/

epei baae

cr25aae

(epci_aap *)EPCI_ADDR;

(cr2_map *)CR2_ADDR;

/* reset the keyboard •/

cr2_base->cr2 &=• (char) (""KB_ENABLEj; /• disable keyboard Interrupts
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cr2_base->cr2 S,- ("KB RESET); /• set RESET line to keyboard */

0ELAY(2); ~ /• need to wait about 5 uaecs */
cr2_baae->cr2 i- KB_RESET;

DELAY(100000); /* allow keyboard to get it'a act

together; about 1/2 second */

/• Initialxze the 2661. Because 2661 mode regiater is really two regiaters

and the one you're wnting to depends upon sequence of prior writes, we

muat do this with Interrupts disabled. •/

/* read command regiater, which causea

the mode reg. to point to reg 1. •/

/* initialize mode register 1 •/

/* initialne mode register 2 */

/* initialize the conmand register */

er <■ epci_base->coaunand;

epei base->mode =• MODE1_1NIT;

epci~base->BOde = MODE2_IN1T;
epci~base->comoand « C0MM INIT;

/* Select the keyboard. */

epci_base->data » SELECT_KB; /• send coDStand to select keyboard •/

for (;J(epci_base->8tatus & CHAR_AVAIL);) /* wait for reeeption o£ char */

reg » epei_baae->data; /* Read responae; if it'i not an ACK (0)

ignore the Status smee it is

possible that the self-teat failed

'cause aoeeone was holding down a key

send ua first scan code

keybd_read — ROUTINE TO GET A CHAR FROH THE KEYBOARD

FUNCTION: This routme is called when a we want to read a code

fron the 2661. Zt geta the code froa the 2661, sends

another READ to the keyboard, and exther JMPs to a routine or

converts the scan code into a char, depending on the scan code.

char keybd_read(status)

int •statüs; /• used to indicate a brk was Struck */
1

register epci_nap *epci_base; /♦ pointer to the keyboard registers */

epcijbase <■ (epci_aap *)EPCI_ADDR;
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/* Get scan code and check lor errors. */

/•
* if we just Bake a mode change, we imnediately

* try agaxn to read a character. we don't pass any

* SHIFT codes and such up.

•/

if (Kepci base->stdtus & ANYJSRROR) )/• NO errors tron the koyboard •/

l

scn_code ■> epci_base->data; /* get scan code from the keyboard */

/• save arg from the scan table entry for later use •/

scn tbl arg * scan_code_tbllscn codej.arg;

if Tscn""code >» 0) ~ /• Verify that bit 8 is 0 •/

epci base->data • READ KB; /* send another READ to the keyboara */

group/routine index and parameter. */

• returned to the caller */

if (group x < 0) /* negative group_x indicates a switch

"~ routine is invok~ed */
l /• ROUTINE TO INTERPRET SCAN CODE •/

if (group x > (char)NONLOCKABLE) /* routine atxected by tront

"" panel lock •/

l

If (Mlchar •)SrATUS_REG) & KBDJJNLOCK)

rtn x » IGNORE; /* if Tock is on then ignore keystroke*/

eise

l
rtn_x ■ (rtn_index)(group_xi;/• negate to get switch index */

rtn x '■» -rtn~x; ~ /* Compiler BUG work around •/

i " ~
switch ((int)rtn x) s

i
case TWO_AT :

/♦ rWO_AT — HANDLE THE l $ KEY.

This code is entered when the 2 ? Key is pressed. Its purpose

is to generate the appropriate character code depending on tne

State o£ the SHIFT and CTRL Btode Keys. The reason this Xey

can't be handled by the tables is that if CTRL is pressed, a NUL

is reserveü to nean NO CHARACTER. */

i£ IKmodes S, CTRL)) /* is the CTRL key down? •/
l /* No, so look further */

il (modes k SHIFT) /• is one of SHIFT keys down •/

rv o '(*'; /• return i* character •/

eise

rv « '21: /• return 2 character */
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J
*status = IN_CHAR?

break;

case ESC_RESET :

/• ESC_RESET — HANDLE BSC RESET KEY.

This code is enteced when the ESC RESET Key is pressed.

Ita purpose ia to generate the appropnate character code

dependiog on the State of the SHIFT node keys. */

if (modes & SHIFT} /* is a SHIFT key down */

/•reset_acreen()*/; /• NOT IMPLEMENTED YET •/

eise ~

{
rv = Oxlbr /* character is an esc */
*statUS =• IN CHAR;

}
break;

case BREAK_CLEAR :

/* BREAK_CLEAR -- HANDLE BREAK CLEAR KEY

This code is entered when the BREAK CLEAR key is pressed.

Its purpose is to generate the appropriate character code

depending on the State of the SHIFT taode keys. •/

if laodes & SHIFT)

/•clear_3creen()*/; /* NOT IMPLEMENTED YET •/
eise

'Status = BREAK; /* teil caller break was hit •/

case GEN_ALPHA :

/• GEN_ALPHA ~ HANDLE ALPHABETIC KEYS.

This code is entered when an aiphabetic key is pressed.

Its purpose is to generate the appropriate character code

depending on the State of the SHIFT, ALPHA LOCK, and CTRL

inode keys. •/

if (modes & CTRL)

rv = scn tbl_arg - l'A1 - 1);

eise ""
if (llnodes & ALOCKjOR SHIFT)) /• is a shift key down? */

rv a acn_tbl_arg + T'a" -'A'); /* iower case letter •/
eise

rv = scn_tbl_argj /• vanilla upper case letterV

•Status = IN_CHAR;

break;
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caae FNKEY i

/• PMKEY — HANDLE FUNCTION KEYS.

Thia code ia entered when a function key is proased.

Iti purpose ia to generate the appropriate character code

dopending on the State of the SHIFT mode Keys. */

if (nodeo fc SHIFT)

rv - acn_tbl_arg ♦ PNKEY_S1 - 1;

eise "" ~"

tv - acn tbl arg + PNKEY_P1 - 1;

•atatu* - l5_CHÄR;
broak; ~

case SET_SH1FT :

/• SET_SHIPT AND Cl4R_SHIFT — SET OR CLEAR 1 OF THE 2 SHIFT KEYS.

Uaa theae routinea when a shift Key ia pressed or releaaed

to Update the SHIFT KEYS byte and make a mode change for

SHIFT if necesaary." V

ahift_key« |» scn_tbl_arg; /* which ohift keya waa hit •/

mode chg();

brealt;

caae CLR_SHIFT t

shift keys 4« Cscn tbl arg); /* clear previc-us key •/
if (ah"ift_keya ■= OT "* /* both shift keyo released •/

nodea &* ("SHIFT}; /* clear the shift mode */

mode_chg t);

break;

case SET_MOOE i

/• SET MODE AMD CLR_MODE — SET OR CLEAR A MODE (E.G., SHIFT).

Uae theso routinea when a mode key ia pres'sed or releaaed

to update the HODES oyte and set the appropriate table

offaeta in the GRP_TBL. */

Eiodea I» acn_tbl_arg;

mode eng(); ~
break*;

caae CLR_MODE :

stodaa *■ ("scn_tbl_arg); /* Clear the speeified node ♦/
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break;

case IGNORE :

break;

J /• end of switch (lint)rtn_x)*/

return(rv)•

eise

/• It's not a routine, it's a group, so use the paraneter to get

the char fron the table currently in effect for that group. •/

( /* CHARACTER DESIGNATED BY SCAN CODE •/
lf UMchar *)STATUS_R£G) & KBD_UNLCCK) /• is keyboard locked •/

rv * (grp_tbl ptr[group x])Lscn tbl arg];

•statUB » IN_CHAR; ~
return(rv)•

j
eise /• if keyboard is locked, ignore code •/

•Status » KYBD_LOCKED; ./* teil caller the keyboard ia locked*/

return(0j; —

/* Some Kind of error was detected in getting the scan code—try again. */

epci_base->da ta; /• read char if haven't done it yet •/

epci_base->data = AGAIN KB;

returniO);

J

/* teil keyboard to send last scan code

again; juat ignore the present one */

VOID

l
int

sode_chg{)

i;

i » (modes & Oxb) >> i;

grp_tbl_ptrClJ a grpl_o£fLiJ;

i£ (modes & PAD;

grp_tbl_ptr£2j = tbl y;

eise

grp_tbl_ptrt2j =* tbl n?

return;

/• used as index into grpl_o£f •/

/* use SKIFT and CTRL oits in mode as

an inaex to reference grpl off */

/♦ is PAD Hey down */

/* get address of table for Pad chars*/

/* get address ot table for no PAD */
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/** ••••••• ...—.« -.**. V

/• VME-10 input atatua V
/•••••* •.*«.•••••*••• ♦*•♦... •.*•••*.**•**/

ccna stat()

rag ister char ret;

int Status;

ragister epci_map *epci_base;

/•
* firat check to see i£ a character is already available

* in one character buffer and haan't been picKed up.

char_avail }

return(Ox£fJ;

/
* no char was already available so check i£ there

• is something fron tha keyboard.

V

epci_baae » (epci map *)EPCI_ADDR;

i£ ( Uepci_ba3e-~status & CHAR_AVAIIi) )

returnt 0x00);

ret ■ keybd_read(«iStatus) ;

there are four Status returns fron keybd_read()

BREAK - a break character was returned

return 0x00.

IN CHAR - we have a character returned

~ return Oxff.

NOCHAR - there is no character currently

available from the keyboard.

KYBD_LOCKED - there is no character available

~ as the keyboard lock is on.

i£( Status »NOCHAR )

return(0x00);

eise i£{ Status »= KYBD_LOCKBD )
return(OxOO);

eise i£( Status == BREAK )
return(0x00);

else if( Status == in CHAR )

l
in_char = ret;

char_avail = Oxff;

return(0xff);
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/
* end of keyboard code

V

/* •••••••*••••••••••• .*...*••«••*.#.•..*.*•••.*.**...•.*.*,*.*/

/* V
/• BIOS Interface to keyboard functions •/

/• V
/*•*•*•• * •••.••••••••*••..•«•*•••.••.••••••*.••••.•.*.*•♦.•*•/

/ •••••••••••.•..•.••.••••••••••••••.••••.•••••••••*•••••.••*••••••*•/

/• VME-10 Keyboard Input ♦/

/"••• ""•• * ***** ••••••••• •.*•*.*.♦/

BYTE cons in()

[
while( 1 cons_stat() ) /• wait for input •/

char_avail » 0;

returnt in char );

)
♦endif /• l LOADER */

/ *•••-* •*•• ...»...*.*.*.*.**.* * *•••«••/

/* VME-10 Console output */
/ * ••••..* *...*..* ..•.** **.....*.*..../

/• assembly language routine "cons_outH in bxosa.s */

/ •.•..•.•••••.••*•.*•*•*.•..•.•♦•••...••• *..*..•.******.....**./

/* Error procedure for BIOS •/
/..••.».**•**•*«*.»•****•**•*•*•***«•*••••*•»••»••*»•*»»*«•***•*•**•**•*./

#if 1 LOADER

bioserr(errmsg)

REG BYTE *errnag;

l
printstrCnrBIOS ERROR — ");

print8tr(errfflsg):

printstr(M.nr");

}

printstr(s) /* used by bioserr */

REG BYTE *s;

l
while (*s)

cons out(*s++);
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♦eis«

bioaerr() /* minimal error procedure for loader BIOS •/

t
1 : goto 1;

tendif

/*• ............................. .../

/• Diak I/O Procedurea and Definitiona ■/
/ " /

/* Define Diak I/O Addreaaes and Related Constanta •/

/ * • .—......... .../

tdefine DSKCNTL ((atruct dio *) OxflcOdl) /* Controller addreaa */

tdefine LSCTSZ 128 /* logical sector size - 128 bytea */

tdefine DCXFER 128 /* byteo per dak Controller transfer request */

tdefine FDRM 127 /* floppy diak directory maximum •/

tdefine FDSM96 313 /* floppy disk atorage maximum - 96 tpi */

tdefine FDSM48 153 /* floppy diak atorage maximum - 48 tpi */

tif DISKC « 5

tdefine HDRMC 1023 /* hard diak C: directory maxinum */

tdefine HCSMC 1215 /• hard diak C: atorage maximum - 5 MB */

tdefine CMCYL 305 /* hard diak C: maximum cylinder */
tdefine CMHD 1 /* hard diak C: maximum head V

tendif

•if DISKC — 15

tdefine

tdefine

tdefine

tdefine

tendif

HDRMC

HOSMC

CMCYL

CMHI»

tif OISKO — 5

tdefine

tdefine

tdefine

tdefine

tendif

HDRMD

HDSMD

OMCYL

DMHD

tif DISKD — 15

tdefine

tdefine

tdefine

tdefine

tendif

HDRMD

HDSMD

CMC«,

DMHD

2047

3655

305

5

1023

1215

305

1

2047

3655

305

5

/• hard diak C: directory maxiaum */

/' hard diak C: storage maximum - 15 MB */

/* hard diak C: maximum cylinder */

/* hard diak C: maximum head */

/* hard diak 0: directory maximum */

/• hard diak D: atorage maximum - 5 MB

/* hard disk D:. maximum cylinder */
/• hard diak D: maximum head */

/* hard diak D: directory maximum */

/* hard diak D: atorage maximum - 15 MB */

/* hard diak 0: maximum cylinder */

/* hard diak D: maximum head */

tdefine FCSVSIZE (IFDRM / 4) + 1) /• floppy cav size •/

144



CP/M-68K System Guide H VME/10 BIOS

Listing H-l. (continued)

«define FALVSIZE

»define HCSVSIZC

«define HALVSIZC

tdefine HCSVSIZD

»define HALVSIZD

((FDSM96 / 8) + 1) /'

((HDRMC / 4) + 1) /1

((HDSMC / 8) + 1) /<
((HDRMD / 4) + 1) /<

((HDSMD / 8) + 1) /'

floppy alv size */

hard C: csv size */

hard C: alv size •/

hard 0: cav size */

hard Dt alv size */

♦define TKBUFSZ (32 • 128)

tdefine DSKSTAT 0x00

•define DSKRECAL 0x01

Idefine DSKDFRMT 0x04

«define DSKTFRMT 0x06

•define 0SKREA0 0x08

•define OSKSCAN 0x09

•define DSKWRITE OxOa

•define DSKCONFG OxcO

•define CTL512DD 0x34

•define CTL128SD 0x04

•define BUSY 0x80

•define DRQ 0x08

•define RST 0x80

tdefine RDY 0x08

•define NOERR 0x00

tdefine IDNTFND 0x06

•define CORRDER 0x13

•define TPI96 0x80

•define TPI48 0

tif I MEMDSK

•define NUMDSKS 4

• eise

•define NUMDSKS 5

•endif

/* number of bytes in track buffer •/

/* at least as large as a floppy track */

/* commands •/

/* formet disk •/
/* format track •/

/* de fault command control byte: 48 tpi */

/• IBM sn, DD. 512 bps, DS, no ci, blk drq */

/• conunand control byte: 48 tpi */

/• IBM sn. SD, 12a bps, DS, no ci, blk drq */

/* Status bits •/

/♦ data request - can xfer DCXFER bytes */

/* sense Status bit - reset */

/• sense Status bit - drive ready */

/* sense error code - no error •/
/• sense error code - ID header not found ♦/
/* sense error code - correctable read error *

/* number of disks defined */

/* default number of logical sectors per physical sector for each drive */

WORD lperp[NUMDSKS] = l 512/LSCTSZ. 512/LSCTSZ, 256/LSCTSZ, 256/LSCTSZj;

/* BIOS Table Definitions

/** * *

/* Disk Parameter Block Structure */

struct dpb

l
WORD spt;
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BYTE

BYTE

BYTE

BYTE

WORD

WORD

BYTE

BYTE

WORD

WORD

Dsh;

biffl;

exm;

dpbjunk;

dsm;

drm;

alO;

all;

cks;

off;

/• Diak Parameter Header Structure •/•

struct
i
l

struct

J;

dph

BYTE

WORD

BYTE

dpb

BYTE

BYTE

•xitp;

dphscrC3];

*dirbufp;

•dpbp;

•csvp;

•alvp;

/• Directory Buffer for use by the BDOS •/

BYTE dirbuflLSCTSZj;

•if 1 LOADER

/• CSV's •/
/••••••••••••••••••.•••••••*••••••••••••••••••••*••*••••••••••••••••••.**j

BYTE csvO[FCSVSIZE]j

#if DISKB

BYTE csvlLFCSVSIZE];

«endif

BYTE CSV2CHCSVSIZC];
tif DISKD

BYTE C8V3LHCSVSIZDJ;

tendif

fif HEMDSK

BYTE csv4[16j;

»endif

/••*••***•*****"*•*********************************•***"*******"*********/
/• ALV'a •/
/•••••• * ••• * •*•••• .../
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BYTE alvOLFALVSIZE];

»if DISKB

BYTE alvl[FALVSIZE];

#endif

BYTE alv2[HALVSIZC];

#i£ OISKD

BYTE alv3[HALVSIZDj;

»endif

#if MEMDSK

BYTE alv4C48]; /• (dan4 / 8) + 1 */

•endif

tendif

/•••••••*•*•••**•••••••*•••»***•••**••••••**•**•*•**•*•****•••*••**•*•••*/

/• Disk Parameter Blocica */

/*•••*••*•**«• spt# bsn# bin, exa, jnk, dsn, drm, •/

/* alO. all, cks, off •/

♦if HEMOSK

struct dpb dpb3 = /* menory disk ♦/

l 32. 4, IS, 0, 0, 19L, 63,

0, 0, 0, 0};

tendif

atmet dpb dpb96 = /• 96 tpi floppy disk - BLS =» 2048 */

( 32, 4, 15, 0, 0, FDSM96, PDRM,

OxcO, 0, FCSVSIZE, 2i;

struct dpb dpb48 = /* 48 tpi floppy disk - BLS * 2048 */

t 32, 4, 15. 1, 0, F0SH48, FORM,

OxcO, 0, FCSVSIZE. 2);

struct dpb dpbwdc = /* winchester disk C: - BLS = 4096 •/

( 32, 5, 31, 1, 0. HDSMC, HDRMC,

Oxff, 0, HCSVSIZC, 4);

»if DISKD

struct dpb dpbwdd = /* winchester disk D: - BLS = 4096 */

l 32, 5, 31, 1, 0, HDSMD, HDRMD,

Oxff, 0, HCSVSIZO, 4);
fendif

/* Sector Translate Table for Floppy Disks */

/• No translation for 5-1/4" floppy disks •/
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/* Diak Parameter Headers */

/• •/
/• Four diska are defmed : dsk a: disKno=0, iMotorola's tfdO2) */

/• : dak b: disfcno»!, (Motorola's l£dO3) •/

/• : dsk c: di3kno°2, (Motorola's thdOO) •/

/• : dsk d: diskno«3, (Motorola's thdOl) ♦/

';• '■',
#if 1 LOADER

/* Disk Parameter Headers */

atruct dph dphtabC] ■

l i NULL, 0, 0, 0, dirbuf, fcdpb96, csvO, alvO}, /* dsk a •/

•if OZSKB

( NULL, 0, 0, 0, dirbut, 6dpb96, csvl, alvl), /• dsk b */

telse

( NULL. 0, 0, 0, dirbuf, fcdpb96, NULL, NULL], /• dsk b */

»endif

( NULL, 0, 0, 0, dirbuf. fcdpbwdc, csv2, alv2), /• dsk c */

«if DISKD

{ NULL. 0, 0, 0. dirbuf, fcdpbwdd, csv3, alv3), /• dsk d •/

telse

l NULL. 0, 0, 0, dirbuf. MULL. NULL. NULL), /• dsk d */

•endif

#if MEMDSK

{ OL, 0, 0, 0, dirbuf, &dpb3, csv4, alv4j /«dsk e*/

»endif

)r

•eise

atruct dph dphtab[4] ■

I [ NULL, 0. 0, 0. dirbuf, &dpb96. NULL, NULL), /• dsk a •/
l NULL, 0, 0, 0, dirbuf. &dpb96, NULL, NULL), /• dsk b */

t NULL, 0, 0, 0, dirbuf, fcdpbwdc, NULL, NULL), /• dsk c */

*if DISKD

( NULL. 0, 0, 0, dirbuf. idpbwdd, NULL, NULL), /• dsk d •/

•endif

};
•endif

/* Currently Selected Disk Stuff •/
/ * ••••••• • ••• • • /

WORD aettrk, setsec, setdsk; /* Currently set track, sector. disk •/

BYTE *oetdna; /* Currently set doa address */

/* 48/96 tpi flags for tloppies: 0x80-> 96 tpi, 0-> 48 tpi */

WORD tkflgLNUHDSKSj;
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/* last psn referenced on each drive - uaed to apeed up deternmation •/

/* of floppy diakette type when logging a new diskette •/

LONG lstpsnCNUMDSKS]:

/* flag indicating configuration has been done */

WORD config => 0;

fif LOM)ER

/• disk that booter was loaded fron - set by booter - load cpst.sys frosa lt */

WORD bootdsk » 2; /* disk nuober is Controller lun (first fd) */

♦endif

/•••****•*•••••*•**•*•••*••**••****•**•**•*****••**•**•**•*•*•••***•*••••/

/• Track Buffering Definitions and Variables */
/•—* ............ ...../

tif 1 LOADER

♦define NUMTB 3 /* Number of track buffers — aust be at least 3 */

/* for the algorithms in this BIOS to work properly •/

/* Oefine the track buffer structure */

atruct tbstr (

struct tbstr *nextbuf; /* form linked list for LRU */

BYTE bufCTKBUFSZj; 7* at least fd trk •/

WORD dsk; /♦ disk for this buffer */

WORD trk; /• track for this buffer •/

BYTE valid; /* buffer valid flag •/

BYTE dirty; * true lf a BIOS write has */

/• put data in this buffer, */

fi ftfSsft&S $8t?er haBn>t V
];
struct tbstr *firstbuf; /* head of linked List of track buffers */
struct tbstr »lastbuf; /• tail of ditto */

struct tbstr tbufiNUMTBj; /* array of track buffers */

«eise

/• the Loader bios uses only 1 track buffer */

BYTE bufltrkCTKBUFSZjr /• at least fd trk •/

BYTE bufvalid;

WORD buftrk:

9endif

Define the number of disks supported and other disk stuff
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»de£ ine KAXDSK (NUMDSKS-1)

BYTE cnvdakCNUMDSKS]
BYTE rcnvdskCNUKDSKS]

/* maximuB disk number

{ 2, 3, 0, 1 );

{ 2, 3, 0, 1 );

/* convert CP/M dak# to Motorola */

/* and vice versa */

Disk I/O Packeta and Variables

struct dio

r
BYTE cmdana;

BYTE diofll;

BYTE intstt;

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

diofl2;

rst;

diofl3;

ntusd;

diofl4;

da ta;

/• disk Controller registers •/

/• command/sense byte */

/* fill byte •/

/* interrupt/status byte •/

fill byte •/

reset */
fill byte */
not used •/

fill byte */
data */

struct snsstr

l
BYTE

BYTE

BYTE

WORD

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

ercode;

lun;

Status;

pcylnmj

headnm;

sectnm;

n;

snsbt6;

snsbt7;

snsbtB;

snsbt9;

/• sense packet */

/* error code •/
/• CP/M logical unit number •/

/* Status includes Controller lun */

/* physical cylinder number •/
/• head number •/

/• sector number */
/* number sectora left to process */

/• sense packet byte 6 •/
/• sense packet byte 7 •/

/* sense packet byte B •/

/* sense packet byte 9 */

struct snsstr sns; /* last sense packet read form disk */

Send disk command packet

sndcmd(dsk. psn. n. ctl. cmd)

REG WORD dsk. n, ctl, cmd;

REG LONG psn;

•/• write the packet to the Controller */
/* the DSKCNTL references must NOT be reordered

/• update last psn referenced */
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switch Icmd)

l
case DSKREAD:

case DSKWR1TE:

case DSKSCAM:

case OSKTFRMT:

Istpsnidsk] = psn;

break;

case DSKRECAL:

lstpsn[dskj = 0;

break;

/* correction £or reading or writmg track 0 •/
/• track 0 is ad, 128 bytes/sector, 16 sectors •/
/* correction assumes reads and writes are done on a track basis •/
xt ( (dsk < 2) && ((cmd == DSKREAD) II {cmd == DSKWRITE)) )

lf ( psn ==■ 0 )

ctl = CTL128SD;

n = 16;

DSKCNTL->cmdsns = cmd; /* command - byte 0 */

/• following line assumes psn <= 21 bits long */

DSKCNTL->cmdsns = (cnvdsk[dsk] << 5) i (psn >> 16);

DSKCNTL->cmdsns = (psn >> 8); /* byte 2 */

DSKCNTL->cmdsns = psn; /* byte 3 */
DSKCNTL->cmdsns = n; /* byte 4 •/
DSKCNTL->cmdsns = ctl I tkflg[dskj; /• byte 5 *,

/• byte 1 •/

/* Send disk configuration packet

sndcnf(dsk, mxhd, mxcl, prcmp)

REG WORD dsk, mxhd, mxcl, prcmp;

WORD zero;

zero - 0; /• so clr.b won't be generated for byte 5 */

/* write the configuration packet to the Controller */

/• the DSKCNTL references raust NOT be reordered •/

DSKCNTL->cmdsns = DSKCONFG;

DSKCNTL->cmdsns = icnvaskCdskj << b) ; /

/* following line assumes mxcl <= 13 bits

DSKCNTL->cmdsns = (mxhd << 5)

DSKCNTL->cmdsns = mxcl;

DSKCNTL->cmdsns = prcmp;

DSKCNTL->cmdsns = zero;

./* command - byte 0 */

oyte 1 */

Long •/

Imxcl >> 8); /• byte 2

/• byte 3 •/

.'• byte 4 •/

/• byte 5 •/
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/• performo automatic recalibration - aat last psn to 0 */
latpsn[dak] = 0;

J

J ••••••••• •• « •—/
/• Get disk sense •/
/.......................................................................,/

gtsns()

l
/* read the sense block from the Controller */

/• the DSKCNTL references must NOT be reordered */

while ( DSKCNTL->mtstt & BUSY )

; /* wait while Controller buay •/

sns.ercode = DSKCNTL->cmdans;

sna.Status ° DSKCNTL->cadana;

ana.lun = rcnvdakQ (ans.Status >> 5) & 0x3J;

sns.pcylnn =■ DSKCNTL- > cmdans;

ans.pcylnm = (sns.pcylnm << 8) + DSKCNTL->cmdsns;

sns.headnm = DSKCNTL->cmdsns;

sns.sectnm ° sns.headnm & 0x1f;

sna.headnm ° sns.headnm >> 5;

sna.n = DSKCNTL->cmdsns;

sns.snsbt6 ° DSKCNTL->cmdans;

ans.anabt7 = DSKCNTL->cmdans;

sns.snsbtB ° DSKCNTL->cmdans;

ana.snsbt9 ° DSKCNTL->cmdans;

J

#if NO_ASM_SUPPORT

/... *. ....*...♦.„♦./

/* Disk read data tranafer */
/................. .........v

rddat(bp)

REG BYTE *bp;

(
/* This routine should be «ritten in assembly language later. "/

REG WORD cnt;

for t cnt = DCXFER; cnt; cnt— )

•bp++ = DSKCNTL->data;

)

/ ......./

/• Diak write data transfer •/
/......................................................................../

wrdat(bp)

REG BYTE *bp;
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[
/• Thia routine should be written in assembly language later. */

REG WORD cnt;

for ( cnt » DCXFER; cnt; cnt— )

DSKCNTL->data = *bp++;

J

fendif /• WO_ASM_SUPPORT •/

/•*••••••••••*.*...•.•..*•••.•..•«.••.«•••.....•.....*>•...«**.*..**«•.../

/* Translate track number to physical sector number */

/ * * * !••— *......................./

LONG tk2psn(dsk, trk)

REG WORD dsk, trk;

l
REG struct dpb *pp;

REG WORD ttrks;

pp = dphtabCdsk].dpbpr

lf ( dsk >•> 2 )

return(trk*((pp->spt)/LperpCd9kJ));

ttrks - 80;

i£ { pp == &dpb96 ) ttrks ■ 160;

i£ ( trk < ttrks/2 )
return(trk*((pp->spt)/lperpCdsk])*2J;

return(((ttrks-trk)*2-l)•(pp->spt/lperpLdskj ));

/• Disk Read with error correction V
/••*" ..——... ...../

WORD cddsk(dsk, psn, pscnt, bufp)

REG WORD dsk, pscnt;

REG LONG psn;

REG BYTE «bufp;

LONG erofst; /* offset trom bufp of location to correct •/

sndcmdtdsk, psn, pscnt, CTL512DD, DSKREAD);

while ( 1 )

* while ( DSKCNTL->intstt & BUSY )
lf ( DSKCNTL->intstt & DRU )

l
rddat(bufp);

bufp +« DCXFER;

pscnt—;

psn++;

)
gtsns{); /• check for error •/

if ( sns.ercode l =■ CORRDER )

return (sns.ercode);
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eise

[ /• correct the data - winchester only */

erofst = (sns.snsbtö << 8) + sna.snabt7 - 256;

bufp[erofstj "» sns.snsbt8;

bufpOroist+1] "« sna.snsbt9;

if ( pscnt ) /* aore to read - reissue command •/

sndcmd(dsk, psn. pscnt, CTL512OD. DSKREAD);

eise return (0); /* done - no error to report

/* Should probably check for consistent correctable

error (snsbt6-9 saae twice} then wnte corrected

sector backe to disk. Refer to Winchester Dj.sk

Controller User's Manual section 4.3 Disk Error

Recovery page 4-15. •/'

Disk Transfer

dskxferfdsk, trk. bufp, cmd)

REG WORD dsk, trk, cnd;

REG BYTE «bufp;

WORD rent; /• retry count */
LOKG psn; /* physical sector number */

WORD pscnt; /* physical sector count */

BYTE *bp; /• buffer pointer for retries •/

WORD error; /• error flag */
V

/• set up •/

psn * tk2psn(dsk, trk);

pscnt = (dphtabLdskJ.dpbp->spt)/lperptdsk]; /* # phys setrs V

bp * bufp; /• save buffec addr */

rent ■ 10; /* retry count •/

do

l

/• error retry loop */

/• handle comnand */

switch (cad)

i
case DSKREAD:

error ■ rddsk(dsk, psn, pscnt, bufp);

break;

case DSKWRITE:

sndcmd(dsk, psn, pscnt, CTL512DD, cmd};

whüe ( DSKCNTL->intstt i, BUSY )

if < DSKCNTL->intstt t, DRQ )

t

wrdat(butp);

bufp += DCXFER;
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gtsns();

error » sna.ercode;

break;

de fault:

sndcmdtdak. psn, pscnt, CTL512DD, cad);

gtsna();

ercor a sns.ercode;

break;

}
bufp = bpr /* restore buffer addr •/

J whxle (error && —rcnt);

/* return pass/fail indication •/

if (error) return(O); /• failure */

eise return(l); /* success •/

]

11f 1 LOADER

/ ••** #..••..••••••••#••/

/* Mark all buffers for a disk as not valid */
/».•.....«..•«.*...••».».**.«.•*..•.*....••.**•*•*•«•*•*.•«»*.•«.•..»•*.*/

setinvld(dak)

REG WORD dskr

l
REG struct tbstr *tbp;

tbp = firstbuf;

while ( tbp }

t

i£ ( tbp->dsk =»= dsk ) tbp->valid = 0;

tbp = tbp->nextbuf;

J
}
fendif

/ * * * * .•••.•..•...#. /

/• BIOS Select Disk Function •/
/••••**.**..••••••*•.••«•***».**••»*•*•*«**•»••••***••••••*••»•»••*•*•*•••/

struct dph *slctdsk(dsk, logged)

REG BYTE dsk;

BYTE logged;

l

REG struct dph *dphp;

REG lOS» psn;

setds'K » dsk; /* Record selected disk nuraber */

*l£ I LOADER

i£ ( (dsk > MAXDSK)

|l£ I DISKB

iI (dsk == 1)

♦endif

fi£ I DISKO
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#endi£

(1 (dsk == 3)

#«ndi£

tif

•endif

printstrC'nrBIOS ERROR ~ DISK ">;

cons_out{'A'+dßk) ;

printatr{" NOT SUPPORTEDnr");

returntOL);

dphp = fcdphtabCdsk];

HEMOSK

if (setdak »° MEMDSK)

r«turn(dphp);

if ( 1 (logged & Oxl) )

l
/* deterame disk type and size •/

switch ( dsk )

«if I LOADER

•endif

case 0:

case 1:

/* floppy diak */

aetmvld(dsk);

/• aasume 96 tpi •/

if ( tkflg[dsk] = TPI4B )

l
istpsnCdsk] •= 2; /* correct to 96 •/

tktlg[dakj = TPI96;

/• Istpßn assumea 16 sct/cyl •/

psn » lstpsnidsk] / *■&'<
if ( psn =» 0 J pan = 1; /« akip track 0 •/

pan = p3n * 16; /* sector to test •/

/* scan a sector at an odd cyl to check •/
/* track density */

sndcmd(dsk, psn, 1, CTL512DD, DSKSCAN);

gcsnsl);

switch (sns.eccodej

l
case NOERR:

dphp->dpbp = tkdpb96r

break;

case IDNTFND:

dphp->dpbp = &dpb48;

lL] = TPI48;
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• 1 £ 1 LOADER

»endif

}

return(dphp)

Listing H-l. (continued)

default:

J
break;

/• other error

dphp ö NULL;

break;

case 2:

case 3:

/* har= disk •/

break;

default:

printstrfnrBIOS ERROR ~ DISK ");

cons_out{'A'+dak);

pr ints tr{" NOT SUPORTEDnr M);

return(NULL);

Home Disk

homedskt)

(
settrk = 0;

snäcmdlsetdsk, ILONGjO. 0, CTL512DD, DSKRECAO;

while l DSKCNTL->mtstt & BUSY ) /* wait while Controller busy */

; /* assume no errors •/

Disic Init la Lization

REG WORD 1;

lf ( config ) return; only init once •/

/♦ turn off Controller Interrupts */

DSKCNTL-»intstt = 0;

' • set üp initial disk assumptions */

£or i l = 0; l < NUMDSKS; H-+ )

l

tkflgt1j = TPI96;

lstpsnCi] = 0;

/* configure Controller £or diaks •/
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andcnf{0. 1, 79, 40);

while ( DSKCNTIi->xntstt & BUSY

#if DISKfl

sndcnfU, 1, 79, 40);

while ( DSKCNTL->intstt & BUSY

tendif

andcn£(2, CMHD, CMCYL, 255);

while ( DSKCNTL->intstt & BUSY

tif DISKO

andcnfO. DMKD, OMCYL, 255);

while ( DSKCNTL->mtstt & BUSY

tendif

}

config ° 1;

/• a: fd, 96 tpi, da */

) /* wait while Controller busy */

/* aaaume no errors */

/• b: fd, 96 tpi, ds */

) /• wait while Controller busy */

/* assuae no errors •/

/• c: wd */
) /* wait while Controller busy */

/* assuae no errors */

/• d: wd */
) /* wait while Controller busy V

/* assuae no errors */

/* set configuration flag */

tif t LOADER

/• Write one disk buffer

flushl(tbp)

struct tbstr *tbp;

REG WORD ok;

if

eise ok ° 1

tbp->valid t& tbp->dirty )

ok ° dskxfer(tbp->d3k, tbp->trk, tbp->buf, DSKWRITE),

tbp->dirty

tbp->valid

return(ok);

0; /• even if error, aark not dirty */
» ok; /* otherwise systea has trouble */

/• continuing. */

Write all disk buffers

flushO

t

REG struct tbstr *tbp;

REG WORD ok;

ok = 1;

tbp = firstbuf;

while (tbp)

l
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lf { 1 fluBhl(tbp) ) ok = 0;

tbp => tbp->nextbuf;

return(ok);

/* Fill the indicated disk Duffer with the current track and aector *
/"*

fill(tbp)

REG atruct tbstr *tbp;

l
REG WORD ok;

lf ( tbp->valid b& tbp->dirty ) ok = flushl(tbp);

eise ok » 1;

i£ (ok) ok » dakxfer(setdsk, settrk. tbp->buf, DSKREAD};

tbp->valid = ok;

tbp->dirty » 0;

tbp->trk » settrk;

tbp->dsk ^ setdsk;

return(ok);

/

/* Return the aüdcess of a track buffer structure containing the */

/• currently set track of the currently set diak. */

/ * * *""* * ........../

struct tbstr *gettrK\)

{
REG struct tbstr *tbp;

REG struct tbstr *ltbp;

REG struct tbstr *mtbp;

/• Does not check for disk on-ime. Domg so causes floppy •/

,'• dxsk I/o to be extreoely slow. We will catch the «iisk •/

/• probiem the next tine we try to read or write the disk. •/

/• Search through buffers to see lf the required stuff •/

/• is already in a buffer •/

tbp ■> firstbuf;

ltbp o Or

otbp •-' 0;

while (tbp)
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if ( (tbp->valid) && (tbp->dsk == setdsk}

(.& ltbp->trk "= aettrk} )

l
if (ltbp) /* found lt — rearrange LRU links •/

{
ltbp->nextbuf = tbp->nextbuf;

tbp->nextbuf = firstbuf;

firstbuf » tbp;

J
return ( tbp );

}
eise

l
mtbp * ltbp; /* move along to next buffer */

ltbp = tbp;

tbp = tbp->nextbuf;

/• The stuff we need is not in a buffer, we must make a buffer */
/* available, and fill it with the desired track V

if (atbp) ntbp->nextbuf = 0; /• detach Iru buffer */

ltbp->nextbuf <* firstbuf;

firstbuf = ltbp;

if (flushldtbp) && fill (ltbp}) ntbp = ltbp; /• success */
eise mtbp = 0L ; /• failure •/

return (atbp);

/• Bios READ Function — read one sector */
^••****••»••••#•***•*•••*••*•**•*••■••••*•*•**•**■•*••■•••**•*****••*•***••*/

read()

i
REG BYTE *p;

REG BYTE *q;

REG WORD i;

REG struct tbstr *tbp;

#if MEMDSK

if(setdsk I» MEMDSK)

l
»endif

tbp = gettrk(); /• xocate track buffer with Bector */

if ( 1 tbp J returnll); /• failure •/

/• locate sector in buffer and copy contents to user area */
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p ■ (tbp->buf) + (aetaec << 7); /* multiply by shifting •/
#if KEMDSK

i
eis«

p o memdak t- (((LONG) Isattrkj << 12L) ♦ ((LONG)setsec << 7L));
«endif

q ■ Betdma;

i - 128;

T *P++; * -" Ifl while (i); /• thia generatea good code •/

//
/• BIOS WAITE Function — write one sector •/

/ * " /

wr i te(nodo)

BYTE mode;

l
REG BYTE *p;

REG BYTE *q;

REG WORD i;

REG struct tbstr *tbp;

/* locate track baffer containing sectoc to be written */
«if HEMOSK

i£(setdak I* MEMDSKJ

i
lendif

tbp ■ gettrkO;

if ( l tbp ) return (1); /* tanure •/

/• locate desired sector and do copy the data fron the user area */

p - (top->buf) •♦• (setsec << 7jj /• aultiply by shifting •/

«if HEMDSK

J eise

l

p » Berndsk + (((LONG)(settrk) << 12L) ♦ ((LONG)setsec << 7L));

q ° setdaa;

i > 128;

do l*p++ « *q++: i -» lr J while ti); /• tms generates good code */
return(O);

I
lendif

q " setdffla;

i *> 128;

do l*p++ » *q++: i -** 1;] whiLe (i); /* this generates good code •/

tbp->dirty » 1; /* the buffer is now "dirty" •/

/* The track auat be written if this is -« directory write */

if i aode »° 1 )lif ( fluahl(tbp) ) return(O); eise return(l);}
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eise return(O);

telae

Read and Write functions for the Loader BIOS

read()

l
REG BYTE *p;

REG BYTE *q;

REG WORD i;

if ( ( (1 bufvalid) II (buftrk i = settrk) ) &&

( I dskxfer(aetdsk, settrk, bufltrk, DSKREAD)

bufvalid » 1;

buftrk = aettrk;

p =• bufltrk ♦ (aetaec << 7);

q a setdma;

i * 128;

do ( *q++ = *p++; i-=l; ) while(i);

return(O);

) Ireturntl);)

»endif

BIOS Seetor Tranalate Functxon

WORD aectran(s( xp)

REG WORD o;

REG BYTE *xp;

if (xp) return (WORD)xp[a];

elae return (a+1);

/• **•• "* ******
/* BIOS Set Exception Vector Function

/ «..••*•.«•••— •••'

LONG

/* exception vector base address

•vbaae = ((LONG MO);

LONG setxvect( vnum, wal)

WORD vnun;

LONG wal;

l
REG LONG oldval;

REG LONG *vloc;
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vloc = &vbase£vnum];

oldval = *vloc;

/* TENBUG used the illegal instruction, trace, TRAP #15 and uaer

vector 78 (Abort button on console) so don't allow these to be

clobbered while debugging. Also we use TRAP #15 to do acreen

Output.

#ifde£

tend i f

if (
DEBUG

(vnum |a 4) &&

(vnum 1 = 9) &&

(vnum 1= 47) &&

(vnum 1 = 78))

•vloc = vval;

return(oldval);

/* illegal instruction
/* trace vector

/* TRAP #15 vector

/• user trap (trap # 78)

»lf i LOADER

This function is included as an undocunented,

unsupported method for VME/10 users to format

disks. 1t is not a part of CP/M-6BK proper, and

is only included here for convenience, since the

Motorola disk Controller xs somewhat complex to

program, and the BIOS contains supporting routines.

f ormat(ds)c)

REG WORD dak;

fif

tendif

lf ( l slctdsk( (BYTE)dsk, (BYTE) 1 ) ) returnlO);

MEMDSK

lf (setdsk =«= MEMDSK) returnU);

tkflgidsk] » TPI96;

sndcmd(dak, (LONG/0, ü, CTL512DO, DSKOFRMT);

gtsns();

if ( sns.ercode ) return(O);

sndcmdldsk, (LONG)O, 0, CTL128SD, DSKTFRMT);

gtsns( );

if ( sns.ercode ) return(O);

ceturnt1);
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H VME/10 BIOS

»endif

Bios initialization. Must be done before any regulär BIOS
calls are performed.

biosinit()

l
tif I LOADER

c initO;

a?OOinit();

*if

»endif

»endif

HVME410

b410

initdsks();

initdsksO

l
REG WORD i;

fif 1 LOADER

for ( i » 0; 1 < NUMTB;

telse

tendif

tbuf[i].valid « 0;

tbuftiJ-dirty = 0;

if ( (i+1) < NUMTB ) tbu££iJ.nextbuf ° &tbuf£i+lj;

eise tbuf[i].nextbuf =0;

firstbuf

lastbuf

&tbu£C03;

itbufCNUMTB-1];

bufvalid » 0;

initvdsksO;

#if l LOADER

Driver for MVME400 Dual KS-232C Serlal Port Module

HARNING: DO NOT OPTIMIZE THIS DRIVER II II 111

It contains redundant stores to the serial Controller

that are necessary for proper Operation.
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V

/• 7201 control regiater 0 operations */

•de£ine SELREG1 1

«define SELREG2 2

tdefine SELREG3 3

«de£ine SELREG4 4

«define SELREG5 5

«de£ine SELREG6 6

«de£ine SELREG7 7

«de£ine ABRTSDLC 8

«de£ine REXSTINT 0x10

«de£ine CHANRST Oxia

«de£ine INTNXTRC 0x20

«define RSTTXINT 0x28

«define ERRRST 0x30

«define EOINT 0x38

•de£ine RSTRXCRC 0x40

»define R5TTXCRC 0x80

«de£ine RSTTXUR OxCO

/* 7201 contro1. register l operations */

«define EXINTEN 1

«de£ine TXZNTEN 2

«define STATAFV 4

«define RXINTDS 0

«define RXINT1 8

«define RXINTALP 0x10

«define RXIKTANP 0x18

«define WAITRXTX 0x20

»define WAITEN 0x80

«define ZMTOSMSK 0xE4

/* 720L contzol register 2A operations (2B is int vector) */

«define BOTHINT 0

«define ADMABINT 1

«define BOTHDMA 2

«define PRIAGB 0

•define PRIRGT 4

«define M808SM 0

•define M8085S 8

«define M8086 0x10

«define NONVEC 0

«define INTVEC 0x20

•define RTSBP1O 0

«define 5YKCBP10 0x80

/• 7201 control registec 3 operations */

«define RXENABLE 1
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«define SYNLDIN

»detine ADRSRCH

#define RXCRCEN

«define ENTHUNT

«define AUTOENA

«define RX5BITS

«define RX7BITS

«defxne RX6BITS

«define RX8BITS

«define RXSZMSK

/• 7201 control

«define PARENAB

«define EVENPAR

«define ODDPAR

«define SYHCMODE

«define SBZT1

«define SBIT1P5

«define SBIT2

»define SBITMSK

«define SYN8BIT

«define SYN16BIT

«define SDLCMODE

«define EXTSttJC

«define CLKX1

•define CLKX16

«define CLJOC32

2

4

a

0x10

0x20

0

0x40

OxBO

OxCO

0x3F

regiater 4 o

1

2

0

0

4

8

OxC

0xF3

0

0x10

0x20

0x30

0

0x40

0x80

«define CLKX64 OxCO

/• 7201 control regiater 5 operations •/

«define TXCRCEN 1

«define RTS 2

«define CRC16 4

«define CRCCCXTT 0

«define TXENABLE 8

•define SENDBRK 0x10

«define TX5BITS 0

«define TX7BITS 0x20

•define TX6BITS 0x40

•define TX8BITS 0x60

•define TXSZMSK 0x9F

«define DTR 0x80

/• 7201 control reg ister 6 = sync bits 0-7 •/

/• 7201 control regiater 7 = sync bits 8-15 •/

/• 7201 atatuo register 0 */

«define RXCHAR 1 /*Recieve character available */

«define INTPNDNG 2

»define TXBUFEMP 4 /*Transnit register is empty •/

«define DCD 8
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«de£ine SYNCHUNT

«define CTS

«de£ine TXUNDER

«de£ine BRKABRT

0x10

0x20

0x40

0x80

/• 7201 Status register 1 */

•de£ine PARERR

«de£ine RXOVRUN

«de£ ine CRCFRMER

«de£ ine EOFRAME

0x10

0x20

0x40

0x80

/* 7201 Status cegister 2 = int vector •/

«de£ine FALSE

«define TRUE

/* Macro to WRITE Information to the 7201*s control registers */

«define WRITE(y.x, z, w) *y = x; *y = aux state[z].w

«define M400_l

«define M400_2

«define AUX

fdefine L.ST

/* table indicee £or the 2 auxillary ports •/

M400_l /* Auxllary Senal Device

M400_2 /• List Device (iine printer)

0 for 0

3 for 134

6 for 600

12 for4800

0 for 50

4 for 150

7 forl200

14 for9600

typedef struct

BYTE er 1;

BYTE er 2;

BYTE er 3;

BYTE er 4;

BYTE er 5;

BYTE baud;

BYTE char size;

/* oaud rate control vaiues

i for 75 , 2 for 110 ,

4 for 200 , 5 for 300 ,

ä forlSOO , 10 for2400 ,

i5 forEXTA , 15 forEXTB

EXTA & EXTB = 19.2K */

J ds ta te ;

.'•baud rate for the port •/

■*size of character: 0x20 = 7

0x40 = 6

0x60 = 8

•foilowmg is the actual variable which holds the State

of the MVME400 board. It is referenced in the code below

usmg the pointer variable "aux_state" defined above.

The array dimesion expression förces even oyte alignment

at the end of each element of ostate(of which there are

2). All of this foolishness is necessary becauae the

C Compiler will not mitialize char variables. •/
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BYTE init state[] = l

(0)r~
( BOTHINTI PRIRGTIM8086| RTSBPIO) ,

(AUTOENAIRX8BITSIRXENABLE),

(SBIT1ICLKX16).

(TXENABLEITX8BITSIRTSI DTR).

(14).

(TX8BITS).

(0).

(STATAFV),

(0).

{AUTOEMAIRX8BITSIRXENABLE),
(SBIT1ICLKX16),

(TXENABLE|TX8BITSIRTSI DTR),

(7),

(TX8BITS).

0

/*

/•

/*

/•

/*

/•

/•

/•

/•

/•

/•

/•

/*

/*

/*
/*

A

A

A

A

A

A

A

crl

cr2

er 3

cr4

cr5

baud

*/
*/
*/
V

rate

character

Dumny

B

B

B

B

B

A

A

crl

cr2

er 3

cr4

er 5

baud

= 9600*/

size ♦/
fill char */
• /

*/
*/

*/
rate

character

DUBBV

- 1200»/

oire ♦/

fill char */

astate

/• State of the MVME400 board; one set of dnfornation

for each of the ports on the board

♦aux atate = (mstäte *)init atate;

Structure of HVME400 hardware registers.

Aasuaes an odd starting address.

typedef struet

/* pia a data */

/• fill •/

/* pia a control '

/* fill •/
/* pia b data */

/• fill •/
/* pia b control '

/• fill V
/• 7201 a data */

fill */
7201 b data */

/• fill •/
/• 7201 a control

fill •/
7201 b control

/• MVME400 BASE ADDRESS

tdefine M400_ADDR ((m4_map *)0xflclcl)

/• Macro to dereference VME/10 control register *6 •/

•define IOCHANRG (MBYTE *)0xF19Fll)

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

m4_map;

a4_piaad;

a4_fill0s

a4_piaac;

b4 füll;

B4~ptabd;
a4_fill2j

m4__piabc;

b4 fill3;

b4 72Old[3];

b4 fill4;

B4_72bd:

b4 fill5;

b4 7201c[3]j

b4 fill6;

m4 72bc;
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tdefine CHN3EN 0x20

/ * **** ** '
•• Initialize both ports on the mvme400 card

m400init()

l
REG BYTE *caddra, *caddrb;

REG B4_nap *addr;

IOCHANRG &=> "CHN3EN; /* disable I/O Channel 3 Interrupts */

aux_state = (natäte *)init_state;/*aux_state points at initialized array*/

if ( no_device{(LONG)M400_ADDR) ) return;

addr = M400_ADDR:

caddra ■ fcaddr->n4 7201c[0]; /• address of A side control regiater*/
caddrb = taddr->m4~7201c[2]; /• address of B side control regioter*/
addr->n4_piaac =» 0; /• set up pia data direction regs •/
addr->m4_piaad = 0x18;

addr->m4_piaac = 4;

addr->n42piabc •* 0;
addr->m4_piabd = Oxff;

addr->m4_piaad = 0; /• fail led off */

/• set the baud rate for both ports */

addr->m4_piabd » {aux_state[M400_l].baud << 4) /• A port •/

I aux_state[M400_2].baud; /• B port •/

/• reset Channels •/

/• label to force generation of next line •/

/* write twice so */

/• it is sure to be */

/* written to crO •/

/• Initialize the control registers NEC 7201

Communiciations Controller chip */

WRITE(caddra,SELREG2.M400_l.cr2);

WRITE(caddrb,SELREG2,M4OO_2.er 2);

WRITE(caddra,5ELREG4,M400_l,cr4) ;

WRITE(caddra,SELREG3.M400_l.er3);

WRITE(caddra,SELREGS.M400 l.crS);

WRITE(caddra,SELREGlIRSTTXINT,M400_l,crl);

WRITE(caddrb,SELREG4.M400_2,cr4);

WRITE(caddrb,SELREG3<M400_2,cr3);

WRITEt caddrb.SELREG5,M400_2.er5);

WRITE{caddrb,SELREGllRSTTXINT.M400 2,crl);

} ^ ^ ^ ~ ^ ^

•caddra

linitl:

•caddra

♦caddrb

Iinit2:

•caddrb

» CHANRST;

= CHANRST;

= CHANRST;

■ CHANRST:
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Listing H-l. (continued)

•* Read a character fron one of the asynchronoua ports on the nvme400

•••••• •••*•••••••• /

BYTE B400_in(port)

REG WORD port;

l
n»4_nap *addr;

while (l(({M400_ADDR)->m4_7201c[port*2]) fc RXCHAR));/*wait for chat. ready*/

return((M400_ADDR)->B4_7201d[port«2])f /* get the char •/

•• Write a character to one of the asynchronoua ports on the mvne400

VOID a400_out(port. ch)

REG WORD port;

REG BYTE ch;

/•wait till ready to send */

While (l(((M400_ADDR>->n4_7201c[port*2]) & TXBUFEMP));

(M400_ADDR)->»4_7201d[port*2] = ch; /* Output the character */

return;

J
•endif

#if I LOAOER

•if MVME410

b410 driver for the VME/10.

ROÜTINES:

»410_init() - initialize mvne410 card.

■410 stat() - check the Status of the ovoe410 card.

n410~out{) - put a character out on the ovne410 card.

base address of the ovme410

control block.

•define H410BASE ((struct m410_ctl_blk •) OxFICIEO)

struct o410 ctl blk
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Listing H-l. (continued)

};

/*

*

V
«define

«define

«de f i ne

«define

•define

•de f i ne

•define

•define

char

char

char

char

char

char

char

char

define

above.

stat a

atat_b

ddr a

ddr b

prdy

strobe

padO;

data a;

padl;

ctl a;

padl;
da ta b;

pad3 ;

ctl b;

soso simple aliasea

acknowledge

ready

ctl a

ctl_b

data a

data b

data b

ctl a

ctl a

data b

for structure members

/• ddr - data di

soffle control values - bit positions.

fdefine PAPEROUT 0x2

»define SELECT Oxl

* data strobe low and high following write.

*/

•define STROBEL.OW 0x34

•define STROBEH1GH Ox3C

/•
* data acknowledge is set after printer accepts

* character.

V

•define DATAACK 0x80

/*
* b410 stat return values.

*/

•define NOTREADY 0x00

«define READY OxFF
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Listing H-l. (continued)

lnitialization valuea.

V
♦defme INITDDR

fdefine INITCTL

idefine OUTPUT

»define INPUT

0x38

0x3C

OxFF

0x00

' n410
t

* initialize the nvoe 410 board for use as parallel
* Printer interface.

d410_

register-struct n410_ctl_blk *o410 baae;

m410_base - M410BASE;

* test if a 410 card is available before performmg
* imtialization.

*/

if ( no_device((LONG)M410BASE) ) return;

* initialize a side of Controller to Output.

n410_baae->ctl_a «= INITDDR;

n410_base->ddr_a = OUTPUT;

B410_base->ctl_a = INITCTL;

* initialize b side of Controller to input.

n410_base->ctl b = INITDDR;

d410 base->ddr~b » INPUT;

m410~base->ctl b = INITCTL;
1

a410_stat()

determine statua of nvme 410 board. Is the device ready to write to.

returna:

5FF - if ready
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$00 - i£ not ready

o410 stat(

register struct m410_ctl_blk

register short Status;

m410 base » M410BASE;

*m410 base;

Status ° n410 base->prdy & (PAPEROUTlSELECT);

i£( Status l=~SELECT )
returnt NOTREADY ) ;

return( READY );

a»410_out()

wait untiL device 13 r«ady,

write a Single character 'c' to the 410 card,

wait £or acknowiedgeiaent.

ffl410_outic)

register char c j

register struct m410 ctl_blk *m410 base;

while( m410 statt) »° NOTREADY )

n410_base =• M410BASE;

d410 base->data a = c;

c = n410 base->data a;

m410_base->strooe = STROBELOW;

m410 base->strobe => STROBEHZGH;

/* write character out */

/* dunmy read to clear acknowledge */

* wait £or data acknowledge

whilet (n410_base->acknowiedge & DATA ACK)

return;

= 0 )

»endif /• MVME410 •/
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»endif /* l LOADER •/

H VME/10 BIOS

BIOS MAIN ENTRY — Branch out to the varioua functions.

LONG cbioa{dO, dl, d2)

REG WORD dO;

REG LONG dl, d2;

l

lif 1

»endif

♦ if 1

switch(dO)

i

LOADER

LOADER

•if MVME410

leise

#endif

*endif

case

case

case

case

case

case

case

case

case

case

0:

1:

/*

2:

/*

3:

/*

4:

5:

5:

6:

7:

8:

bioainit{);

break;

flush();

initdsksO;

wboot();

break; */

return{cons stat());

break; •/

return{cons in{));

break; •/

cons_out((char)dl);

break;

n410_out((char)dl);

break;

m400 out(M400 2. (char)dl)
Lr..V.
DreflK;

m400_out(M400_l, <char)dl)

break";

return(m400 in(M400 1));

break; •/

honedsk();

break;

/* INIT

/* WBOOT

/• LIST

/* LIST

/• PUNCH

/* READER

/* HOME

CONST .

CONIN

CONOUT

*/

V

V
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Listing H-l. (continued)

case 9:

• if LOADER

dl » rcnvdsk[bootdsk]; /* disk booter was loaded fron */

caae IS:

•if 1 LOADER

#i£ MVME410

leise

«endif /* MVME410 •/

tendif /* I LOADER •/

return((LONGJslctdskl(char)dl, (char)d2));

/• break; ♦/

case

case

case

case

case

10:

11:

12:

13:

/*

14:

aettrk - (int)dl;

break;

setsec - ((int)dl-l);

break;

aetdma - (BYTE *)dl;

break;

return(read());

break; */

return(write((char)dl));

/•

/•

/•

/*

/*

/• SELDSK

SETTRK

SETSEC

SETDMA

READ

MUTE

V

V

V

*/

V

*/
/• break; •/

return(a410_>stat()) ;

/• auzxliary input Status */

break;

•i£ l LOADER

»endif

fif I LOADER

case 16: return(aectran((int)dl, d2}); /• SECTRAH

/• break; •/

case 18: return((LOMG)fcmentab); /• GMRTA

/• break; •/

case 19: return(iobyte); /• GETIOB

/* break; •/

case 20: iobyte » (int)dl; /♦ SETIOB

break;

case 21: if (flushO) return(OL); /* FLUSH

eise return(OxffffL);

/• break; •/

case 22: return(setxvect((int)dl,d2)); /• SETXVECT

/* break; •/

This function is not part of a Standard BIOS. */

It is included only for convenience. and will */

not be supported in any way, nor will it */
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Listing H-l. (continued)

/* neceasarily be incLuded in future versions of */

/* CP/H-68K */.
/*««*««***<rft*fr*******««**«««**«***«**«**«*****«****»«*«**«*/

case 63: return( I £oroat((int)dl) ); /* Disk Formatter */

/• break; */

Oendif

default: return(OL);
break;

) /• end Switch */

) /• END OP BIOS */

/* End of C Bios */
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Listing B-2. VME/10 VT52.C File

/• S(#)vt52.c 3.6 •/

/• Copyright 1984, Motorola Inc. •/

Function Man«: cona_out

Oescription: Main entry point for the VME/10 screen driver. This

VME/10 acreen driver ia an Implementation of the VT52.

It supporta the following functions:

carriage return - curaor is placed at column 0 on the

current line.

How Recognized : <cr> <* 00(hex)

line foed - Cursor ia placed at the same column on the next

line.

How Recognized : <lf> = OA(hex)

backspace - Cursor will move 1 column to the left on the

screen. If the Cursor is already at colunn zero then

it will be placed at the last column of the previous

line. Xf the Cursor ia currently on the top line of

the display at colaan zero; it will reaain where it is.

How Recognized : <bs> =* 08(hex)

tab - Cursor moves to next tab stop on current line. Cursor

aoves to end of line if there are no more

tab stop on the line. Tat> stops are set every eight

columns.

How Recognized : <tab> « 09(hex)

clear to end of screen - blanks are written to the Cursor

and all positions on the screen following the

Cursor. The Cursor will renain in its current

Position.

How Recognized : <esc>J = 1B 4A (hex)

clear to end of line - blanks are written to the Cursor

and all positions on the line following the Cursor.

The Cursor will remain in its current position.

How Recognized : <esc>K = 1B 4B (hex)

hose Cursor - Cursor will be placed cn the first line at the

first column on the screen.

How Recognized : <esc>H = iB 4H (hex)

move cursor right - Cursor will be moved one character position

right wichout affecting the character at that position.

The cursor will not move past the right margin.

How Recognized : <esc>C = IB 43 (hex)

move cursor up - cursor will be moved one up one line. If the
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Cursor xa on the top line then it will stay there.

How Recognized : <eac>A = 1B 41 (hex)

reverae line feed - move the cursor up one line. If the cursor

was already on the top line the screen will be acrolled

down one line. The line at the top of the acreen will

be cleared. The cursor will renain in the sane colunn.

How Recognized : <esc>I = 1B 49 (hex)

Position Cursor - Cursor will be soved to the specified line

and colunn. If either value is beyond the edge of the

screen then the maxiaua value for that arguaent will

be used. The line poaition is sent betöre the colunn

poaition. Both valuea are added to the ASCII space

character value so that the values received are

printable characters.

How Recognized : <eac>Y<line+' '><col+' *> = 1B 59 (hex)

place character - will place any printable character (i.e.

20 - 7E (hex)) at the present cursor poaition on the

screen.

How Recognized : any printable character (which is not

part of a control function aequence).

Inputa: char - a 7-bit ascii character.

Outputs: None.

External variables: Hone

tdefine MAXCOLS 79 /»last column on phyaical acreen •/

#define MAXLINES 23 /*last line on physical screen */

•define ESC Oxlb /* <esc> character •/

•define TAB 0x09 /* <tab> character */

•de £ ine CR OxOc* /* carriage return •/
•define LF OxOa /• line feed •/

•define BS 0x08 /* back apace •/
•define INITATTR 0x4400 /«default attributes in character RAM*/

fdefine FALSE 0

tdefine TRUE 1

«define UP 0 /*indicatea scroll screen up */
fdefine DOWN 1 /*indicatea acroll acreen down */

/* states in which the screen driver can exist whenever a character

is received. Basically indicates possible previous sequences of

characters which have been received.

•define any char 0 /* ready to receive any character */

•define esc*~ 1 /* last character waa an <esc> */
•define cura line 2 /* next char is encoded curaor line pos */

•define curs_col 3 /• next char is encoded curBor colunn pos */

/* Logical Screen Control Block - contains Information on each logical
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screen (i.e., window) which is available on the physical screen of the

VME/10 (the firat Version only supports 1 logical screen and it is

mapped to all but the last Line of the phyaical 9creen. */

typedef atmet

l
short

short

Short

short

short

Short

short

char

} lscb;

cur_line; /*current Line Cursor is on •/

cur col; /*current colunn curaor is at */

cur~cursorr /*current offset of Cursor on the
screen; first position = 0; •/

base_line; /*first line of the logical screen •/

baae col; /*first colunn of the logical screen •/

nax_Tine; /*last line on screen relative to base*/
nax_col; /'last col on screen relative to base*/

tabstop[MAXCOLS+l];/*the element corresponding to each
colunn on the screen contains the

colunn where the next tabstop is

located. •/

chr_oap describes the word in the character and attribute RAM which

corresponds to a character on the screen. Note that the ehr field

in the declaration is 8 bits. This assumes that Software attribute

bit 2 is not being uaed.

typedef struet

char attr;

char ehr;

] ehr napr

/*attribates of character:

bit 7 - Software attribute 1

bit 6 - don't display character

bit 5 - blink character

bit 4 - underline character

bit 3 - mverse Video

bit 2 - color or intensity bit 1

bit 1 - color or intensity bit 2

bit 0 - color or intenaity bit 3

/* 7 - bit ascii character

attribute and character RAM area

maps the VME/10 screen for regulär character I/O

((short (*)L80j)0xf17000) /*address of character RAM«/

Information necessary to access the CRTC (the screen Controller) */

»Jefine SCRN ADDR

/*

typedef struet

t
char

/•map of the registers for the CRTC */

addr reg; /•address register selects which

register to write in register file •/

char fill2, reg_filer/*data to registers goes here */

) erte map;

#define

tdefine

CRTC ADDR

CU RHlGH
((erte map *)0xfla021) /*address of the CRTC

14
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tdefine CURLOW 15

/* VARIABLE DECLARATIOMS

atatic int

atatic lacb

static short

atatic short

char

State;

acrn tbl » (

maxlTnes,
o,

o,

o.

0,

MAXLINES.

MAXCOLS,

/* tab atopo

8. 8, 8,

16, 16, 16,

32. 32. 32,

40. 40. 40,

56, 56, 56,

64. 64, 64,

79, 79. 79,
i.
i;

Bcurslin;

char oask ■

ServerL] ■ "

V
8,

16,

32.

40,

56.

64.

79.

/•

/•

/•

/•

/*
/*
/*
/•

/•

8

24

32

48

56

72

79

/•

current

Logical

current

current

current

State of screen driver */

Screen Control Table

line

colunn

cursor

base line

base column

nax line

sax col

. 8. 8

. 24. 24

. 32, 32

. 48. 48

, 56. 56

. 72. 72

. 79. 79

on screen

for screen

. 8, 16,

, 24. 24.

. 32. 40,

, 48, 48,

. 56, 64,

. 72, 72,

. 79

relative to

relative to

16, 16, 16, /

24, 24, 24, /

40, 40, 40, )

48, 48. 48, /

64, 64, 64, /

72, 72. 72, /

/

sove cursor - line Position */

IINITATTRJ;/*attribute k

screen driver 3.6";

*/

*/

*/

V
base*/

base*/

'• 0-11

'• 12-23
'* 24-35

'• 36-47

'* 48-59

'* 60-71

'* 72-79

i

character mask */

*/
•/

• /

• /

*/
*/

cons out(ehr)

char~ ehr;
1 ehr fc- 0x71;

/•7-bit aoeii character

/'strip the high order bit

switch ((int)state)

l
case any_char«

switch (ehr)

{
eaae ESC:

State *

break;

caae TAB:

/•perforn action based on the current*/

/*state of the screen handler. */

/•waitmg to aeeept any character (i.e.

are not proceaaing control sequence*/

/•received an <esc> character

esc;

/*received a <tab> character

acrn tbl.cur col «• scrn_tbl.tabstopLscrn_tbl.cur_colJ;

pos curaor(FÄLSE);

breäk;
case CR: /*roceived a carriage return */

acrn_tbl.cur col «0;

pos cursor(FKLSE); /*position cursor per sern tbl*/
breäk: • ~

caae LF: /*received a line ieed */

/*at end of screen?*/

if (sern tbl.cur line == sern tbl.max line)

scrolKU?. MAXCOLS); /* scroll up 1 line */
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eise

acrn_tbl.cur line++; /* Cursor down 1 line */

case BS: /*received a back Space character */
/*at beginning of a line? */

i£ (scrn tbl.cur col — 0)

(
if (acrn tbl.cur_line 1° 0)

[ 7* not at first line of display */
/*place cursor at last column of
previous line •/

scrn_tbl.cur_li ne—;

acrn~tbl.cur col = scrn tbl.aax col;
} ~ "
eise

break; /* at first line of display •/

eise /* not at beginning of a line •/
scrn_tbl.cur coi—;

pos_curaor(FALSE); /'position cursor per acrn_tbl •/
break;

default:

l
/* character and attributes for RAM •/
register Short chr_attr;

if (ehr >= ' ') /* printable character? ♦/
l

/* ehr in 16-bit tenplate */
ehr attr ■ chrfrjnask I (short)chr,-

/•pTace character on the screen */

(SCHM_ADDRLscrn_tbl.base_line+scrn_tbl.cur_linej

pos_cursor(TRUE]; /* put cursor at next pos */

)
) /• end of switch(ehr) */

break;

case esc: /* procesa a control funetion sequence */

State = any char; /* except position cursor is Special •/
switch (ehr7

l
case 'A1: /• cursor up a line */

if ( scrn_tbl.cur lxne 1= scrn tbl.base_line )

scrn_tbl.c"ur_line—; ~
pos_cu r sor(FALSE);

break;

case 'C: /* nondestructive Space */

pos_cursorITRUE);

break;

N
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case 'H'i /• home Cursor •/

scrn_tbl.cur_col » scrn_tbl.baae_col;

scrn~tbl«cur line » scrn~tbl.base_line;
posjcurooriFÄLSE); 7* Position thc Cursor */
breäk;

case 'I': /* reveroe line foed */

if ( scrn_tbl.cur_line l» scrn_tbl.base_line )

scrn_tbl.cur_line—; ~
eise "" ~

scrolKDOWN, MAXCOLS);

poa_cursor(PALSE);

breäk r

caae 'J': /* clear display fror cursox */

int line;

line « scrn_tbl.cur_line;

clr line(line++,scrn_tbl.cur_col);

while ( line <■ scrn^tbl.nax'line )
clr_line(line++,scrn~tbl.base_col) ;

break;

case 'K's /* clear line fron Cursor */

clr_line(scrn tbl.cur line,acrn tbl.cur col);

breäk: ~ "" ~ ~

case 'Y's /• position Cursor ♦/

State = curs_line; /* next cones Cursor line */

breakr
}
break;

case cur»_line:

ncurslin = ehr - ' '; /* save new line position */
if ( acurslin > MAXL.'. :S ) acurslin > MAXLINES; /• linit it •/

State « curs_col; /* next comes Cursor column */

break; ~

case curs_col:

scrn^tbl.cur line - *r -ralin; /• Update Cursor position V

ehr » ehr - T 'r
i£ { ehr > MAXCOLS :hr » MAXCOLS; /• linit position •/

scrn_tbl.cur_col » < r;

pos_cursor (FALSC); /• move it •/

State ■ any_charr

break; ""

I /* end o£ switch(State) •/

pos_cursor(incr)
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Listing H-2. (continued)

Short incr;

l

registet ahort curpos; /*byte offset to Cursor postion */

if (incr) /*bump Cursor 1 postion or does screen

table already have correct position?*/

t /*bump Cursor •/
if (scrn_tbl.cur_col 1= scrn tbl.max_col) /*end of Line?*/

scrn_tbl.cur_col++; 7*no, bump Cursor position*/

curpos = (scrn_tbl.base_line + scrn_tbl.cur_line) * (MAXCOLS + 1)
+ (scrn tbl.base_col + scrn_tbl.cur_col);

CRTC_ADDR->addr Feg = CURLOW;
CRTC_ADDR->reg Tile = (char)curpos;
CRTC_ADDR->addr_reg = CURHIGH;

CRTC_ADDR->reg_£ile = (char)(curpos >> 8);

clr_line(line,col) /* clear to end of line starting at col ♦/

int line, col;

(

register short chr_attr: /* attribute & character */
register int jr

short *p; /* address of character */

/*set up to move blanks to screen RAM*/
chr_attr = char_maslt I 0x0020;

j = scrn_tbl .tnax_col + 1 - col; /*decremented for each char */

/•address of lst~charactr*/
p = i(SCRN_ADDRCline][col]).•
do l /*write blanks to line */

*p++ = chr_attr; /*write blank to a char pos*/
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Listing H-2. (continued)

) while (— j);

scroll(diroction, nun chrs)

int direction; ~ /*direction to acroll the acreen */
int nun ehr«; /•nunber of ch&racters to acroll •/

l
regiater int i, j, line;

register ohort chr_attr; /*attributo fc character */

rcgiater ahort "pl. *p2j /"addreoo of charaetar */

i£ (direction »» UP) /'scroll screen text up */

line - aern tbl.base line; /*used to atep down lines */

i » aern tbT.nax line; /•decretaented for each line •/
do { ~ ~

j » acrn_tbl.nax_col ♦ 1; /»decremented for each char */

pl - &(SCRN ADDR[line-t-OCscrn tbl.baae col]);
p2 « 4(SCRN~W3DR[lineJtacrn_tBl.baae cöl]);
do 1 /"nove a line at a tTse •/

•pl++ = *p2+-»-; /»love character up a line */
) while l—j);

) while (~i);

}
elae /'direction <» DOWN*/

{
line ■ scrn_tbl.nax_line; /*used to step up linea */

i = sern tbT.max line; /*decrenented for each line */
do {

j ■ acrn_tbl.sax col + 1; /*decremen°ted for each char •/

pl - &(SCRM_ADDR[line—3Laern tbl.base col]);

p2 o fc(SCRN_ADDR[line][scrn_tBl.baae cöl]);
do { /*«iove a line at a tToe */

*pl++ » *p2++; /*move character up a line •/

J while (—3);

} while i—i);

)

ehr attr - char_aaak I 0x0020; /*move blanko to acreen RAM*/

/*ad"dreaa of ls? character "/

pl = &(SCR»_ADDRtlineJCBcrn_tbl.baae_col]);

j ■ aern tbX.oax col + 1; /*decreinented for each char "/
do l "" /*write blanlcs to a line •/

♦pl++ ■ ehr attr; /*write blank to a char pos*/

1 while (—j);
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Listing H-3. VME/10 BIOSTYPS.H File

/• e(#)biostyps.h 1.1 */

/• V
/* Portable type definitions for use */

/* with the C BIOS according to */
/* CP/M-68K (tu) Standard usage. */

/• V

«define LONG

«de£ine ULONG

♦define WORD

#de£ine UWORD

«define BYTE

«de£ine UBYTE

«define VOID

long

unsigned long

Short int

unsigned Short

char

unsigned char

«define REG reg ister

«define LOCAL auto

«define MLOCAL static

«define GLOBAL extern

«define EXTERN extern

*#*♦♦**********♦* ►#**♦*****•
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Listing H-4. VME/10 NORMBIOS.H File

/* e(#)normbios.h 1.5 */

«define LOAOER 0

Idefine CTLTYPE 0

»define MEMDSK 4

»define DISKB 0

Idefine DISKC 5

«define DISKD 0

«define NO_ASM_SUPPORT 0

the preprocessor variable MVME410 controls assignment

of the Ist: device in bxos.c. if the variable is defined

=»= 1 code. is included to support an mvme-410 parallel

port card, if == 0 the Ist: device is assumed to be

the second port of the mvme-400 serial card.

the initialization sequence of the mvme-410 will not prevent

booting if the code is included and the card ia not installed.

factory default settings are assumed.

«define MVME410 1
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Listing H-5. VME/10 LOADBIOS.H File

/* @(#)loadbios.h 1.3 */
#define LOADER 1

#define CTLTYPE 0

#define MEMDSK 0

Idefine DISKB 0

♦define DISKC 5

#define DISKD 0

#de£ine NO ASM SUPPORT 0

187



CP/M-68K System Guide H VME/10 BIOS

Listing H-6. VME/10 BIOSA.S File

@ (Dbioaa.s

. text

2.3

Global Code addresses

.globl

.globl

.globl

.globl

.globl

.globl

.globl

mit

"bioainit

"flush

"wboot
"cbioa

"aetimask

"ccp
.globl cpa

.globl _end

Global data addresses

.globl neotab

.globl 2^Pb^

.globl meodak

Vector Addresses

trap3: .equ $Bc

buserr: .equ $8

Löwe3t addr of CP/M

Highest addr of CP/M

memory region table

RAM disk dpb address

-> First memory diak location

Trap 3 vector

Bus error vector

mit: lea entry,aO

move.1 aO,trap3
■

' Auto-Size TPA

•

*

loop:

quit:

lea

move.w

move.1

move.1

nemtab.aO

tl.(aO)+

t$bOO,(aO}+

♦cpn-5bO8,(aO)+

Auto-Size RAM disk

move.1

lea

add.l

move.1

move.1

tst.w

bra

add.l

move.1

sub.l

sub.l

buserr.-(sp)

end,aO

?cpm,aO
aO, memdsk

fquTt,buserr

(aO) +

loop

#58.a7

(a7)+,buserr

f end,aO

tcpm.aO

aO -> Memory region table

1 region

TPA Starts at bOO

Ends where CP/M begins

Push bus err vector

aü -> Last location in CP/M

uinker doesn't reloc thisli

-> first location in RAM disk

set up vector -> our9elves

Find

End of memory

Ciear buserr gorp

Pop buserr vector

aO = f bytes in RAM disk

Relocation bug
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Listing H-6. (continued)

■s

move.1 aO,dO

move.l #11,dl

lsr.l dl,dO

move.w dO,_dpb3+6

Into D reg for shift

Load shift count

Divide by 2048

Load DRM field of dpb

wboot:

ntry:

move

jsr

clr.l

rts

clr.l

jmp

move.1

move.l

move.w

jsr

add

#$2000,sr

biosinit

dO

dO

_ccp

d2,-(a7)

dl,-(a7)

dO,-(a7)

cbios

?10ta7

rte
k

setimask: move

lsr

and. 1

move

ror.w

and.w

add.w

ror.w

move

rts

sr.dO

•B.dO

#7,d0

sr.dl

#8, dl

#Sfff8,dl

4(a7),dl

»8, dl

dl,sr

.globl _rddat

.globl _wrdat

without considering wait states movep.1 makes

the faster loop. however. accounting for wait

states makes the 68010 loop mode faster.

_rddat: move.l 4(sp),aO

~ move.w #127,dO
move.l #$flc0d9,al

rdlp: move.b (al),(aO)+

dbf dO.rdlp

rts
*

_wrdat: move.l 4{sp),aO

~ move.w #127,dO
move.l »$flc0d9,al

wrlp: move.b (aO)+,(al)

dbf dO,wrlp

rts

.globl _no_dev ice

no device:
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Listing H-6. (continued)

move.1 4{sp),aO

move.l buserr,-(3p)

move.l Indber,buaerr

nove.b (aO),dO

moveq.l #0,d0

oove.l (8p)+,buaerr

rts

ndber:

moveq.l #l,dO

add.1 f 58,sp

move.l (ap)+,buaerr

rts

.end
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Listing H-7.

@(#)ldbiosa.s 1.:

-text

.globl

.globl

.globl

.globl

bios

"biosinit

~cbios

setimask

.globl _cons_out

VME/10 LDBIOSA.S File

bios: link

raove.l

move.1

move.w

jsr

unlk

rts

setimask: move

lsr

and. 1

move

ror.w

and. w

add. w

ror.w

move

rts

cons out:

move.1

move.l

lea.l

lea.l

trap

.dc.w

raove.-1

move. 1

rts

.globl

.globl

a6,#0

d2,-(a7)

dl,-(a7)

dO,-(a7)

cbios

a6

sr,dO

#8,dO

#7,dO

sr,dl

#8,dl

»$fff8,dl

4(a7),dl

#8,dl

dl,sr

a6,-(sp)

a5,-(sp)

13(sp),a5

I(a5),a6

#15

6

(sp)+,a5

(sp)+,a6

_rddat

wrdat

wihtout considering wait states movep.l raakes

the faster ioop. however, accounting for wait

states makes the 68010 Ioop mode faster.

rddat: move.l 4(a7),aO

move.w #127,dO

move.l #§flc0d9,al
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Listing H—7. (continued)

rdlp: move.

dbf

rts
*

*

wrdat move.

move.

move.

wrlp: move.

dbf

rts
*

b

1

w

1

b

.globl
*

no device:

move.

move.

move.

move.

moveq

move.

rts

moveq

add.l

move.

rts

1

1

1

b

.1

1

.1

1

lal),(aO)+

dü,rdip

4(a7),aO

#127,dO

#$flc0d9,al

(aO)+,(al)

dü.wrlp

no device

4(sp),aO

8,-(sp)

#ndberr,8

(aO).dO

#0,d0

(sp)+,8

#l,dO

#58,sp

<sp)+,8

. end
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Listing H-8. VME/10 BOOTER S. File

\

@(*)booter.s 1.6
********************i

Information to go on track 0 and

* Start of boot of a VME/10
**************************************

first:

. text

.dc.l

.dc.l

. de. w

.dc.w

.dc.l

.dc.l

.dc.l

.dc.w

.dc.l

.dc.l

.dc.b

• dc.b

.dc.b

.dc.w

.dc.l

.de.

.de.

.de.

.de.

.de.

.de.

.de.

.de.

.de.

• de.

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.l

.dc.w

.dc.l

.de. w

.dc.l

.dc.b

.dc.b

.dc.l

.dc.l

.dc.l

.dc.l

.dc.b

'CP/M'

0

1

1

2

0

8

32

?0

51300

'9/301

'CP/M-68K

'0020'

$0a484

?0fle2d3c

$4b5a6978

$8796a5b4

$c3d2elf0

$0fle2d3c

?4b5a6978

?8796a5b4

$C3d2elf0

5£lf2f4£8

$f9fafcfe

$f£7fbfdf

$e£6fafcf

$4f8f0f07

$0b0d0e06

$0a0c0408

$04020100

0

0

0

0

0

1

1

0,0,0

0,0,0,0,0

0,0,0,0,0

0,0,0,0,0

0,0,0,0,0

1EXORMACS

* volume identifier

user number

garbage

length of SAT

secondary directory Start

primary directory PSN list Start

start of boot loader

length of boot loader

boot execution address

boot load address

generation date

of 9/30/82 ' * volume descriptor

vers ion/rev is ion

checksum (god help us)

diagnostic test pattern

* diagnostic test pattern

* diagnostic test pattern

* diagnostic test pattern

diagnostic test area directory

start of dump area

length of dump area

start of sector lockout table

length of sector lockout table

configuration parameters sector

length of config area (sectors)

unused reserved

unused, reserved

,0

,0,0

,0

1 * let's hear it for Motorola

end of volume id

193



CP/M-68K System Guide H VME/10 BIOS

Listing H-8. (continued)

begin configuration area

.dc.l

.dc.w

.de. w

.dc.l

.dc.b

.dc.b

.dc.w

.de. w

0,0

$0f

0

0,0,0

8

2

80

0

* reserved

* attributes word

* reserved

* sectors per track on disk

* sides on disk

* cylinders on disk

* reserved

WARNING: the following word is modified by

putboot for the hard dask. It must remain

at this offset.

Start;

.dc.w 512

.dc.l 0

.dc.w 40

.dc.l 0

end configuration area

.ds.b $800-(*-firBt)

begin boot info proper

sector size

reserved

precompensation cylinder

reserved

skip rest of first track

.globl

• even

.dc.l

.dc.l

move

move.w

and.b

move.b

clr.b

move.b

.end

bootdsk

$4000

start

«$2700,sr

dO, bootdsk

#$fc,$fl9fO5

#$10,?fl9f09

§fl9f0b

#§80,$fl9fll

* Stack pointer

* program counter
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-H flag, 53

0000, 40

__autost, 51

_ccp, 16

_ccp entry point, 50

_init, 15

_init entry point, 50

_init coutine, 51

_usercrad, 51

absolute, 2

absolute data

down-loading, 50

address, 1

address space, 1

algorithros, 31

allocation vector, 11

ALV, 41

applications programs, 5

ASCII character, 5, 20

ASCII CTRL-Z (IAH), 22

AUXILIARY INPUT device, 33

AUXILIARY OUTPUT device, 33

B

base page, 2

BDOS, 3, 5, 6, 7, 50

BDOS Oirect BIOS Function

Call 50, 13

BDOS function 61 Set Exception

Vector, 38

BIOS, 3, 5, 6, 10, 13

BIOS
compiled, 7

creating, 39

BIOS flush buffers Operation,

47

BIOS function 0, 15

BIOS function 0

Initialization, 15

BIOS function 2 Console

Status, 17

BIOS function 3 Read Console

Character, 18

BIOS function 4 Write Console

Character, 19

BIOS function 5 List Character

Output, 20

BIOS function 6 Auxiliary

Output, 21

BIOS function 7 Auxiliary

Input, 22

BIOS function 8 Horae, 23

BIOS function 9 Select Disk

Drive, 24 '

BIOS function 10 Set Track

Number, 25

BIOS function 11 Set Sector

Number, 26

BIOS function 12 Set DMA

Address, 27

BIOS function 13 Read Sector,

28

BIOS function 14 Write Sector,

29

BIOS function 15 Return List

Status, 30

BIOS function 16 Sector

Translate, 31

BIOS function 18 Get Address

of MRT, 32

BIOS function 19 Get I/O Byte,

33

BIOS function 20 Set I/O Byte,

36

BIOS function 21 Flush

Buffers, 37

BIOS function 22 Set Exception

Handler Address, 38

BIOS function I Warm Boot, 16

BIOS function

called by BDOS, 13

Horae (8), 25

BIOS interface, 39

BIOS internal variables, 15

BIOS register usage, 14

BIOS write Operation, 47

BLM, 43

Block Mask, 43

block number

largest allowed, 44

Block Shift Factor, 42

block storage, 2

BLS, 44

BLS bytes, 48

boot disk, 11, 49

boot tracks, 43

boot

warm, 47



bootstrap loader, 6

machine dependent, 43

bootstrap procedure, 9

bootstrapping loading, 9

BSH, 42

bss, 2

buffer

writing to disk, 47

built-in usec commands, 4

byte, 1

byte (8 bit) value, 42

C language, 39

carriage return, 19

CBASE feature, 51

CCP, 3, 4, 6, 7, 50

CCP entry point, 16

character devices, 5

checksum vector, 41

CKS, 43

Cold Boot Automatic Command

Execution, 51

Cold Boot Loader, 7

Cold Boot Loader

creating, 10

cold Start, 6

communication protocol, 20

configuration requirements, 49

Conout, 10

CONSOLB device, 33

CP/M-68K

cu8tomizing, 7

generating, 7

installing, 49

loading, 49

logical device

characteristics, 33

System modules, 3

CP/M-68K configuration, 39

CP/M-68K file structure, 1

CP/M-68K programming model, 2

CPM.REL, 7

CPM.SYS

creating, 7

CPM.SYS, 6, 9

CPM.SYS file, 51
CPMLDR, 9

CPMLDR.SYS, 10

building, 11

CPMLIB, 7

CSV, 41

CTRL-Z (IAH), 5

data segment, 2

device modeis

logical, 5

OIRBUF, 40

directory buffec, 11

directory check vector, 43

disk, 6

disk access

sequential, 46

disk buffers

writing, 37

disk definition tables, 39

disk devices, 6

disk drive

total storage capacity, 43

disk head, 23

Disk Parameter Block (DPB), 11,

13, 24, 42, 43

Disk Parameter Block fields,

42

Disk Parameter Header (DPH),

11, 13, 24, 31, 40

Disk Parameter Header

e lernen ts, 40, 41

disk select Operation, 24

disk throughput, 46

disk writes, 37

DMA address, 27

DMA buffer, 29

DPB, 40

DRM, 43

DSM, 43, 44

E

end-of-file, 5

end-of-file condition, 22

error indicator, 24

ESM, 44

exception vector area, 1, 38

EXORmacs, 49

Extent Mask, 43

FDC, 49

file storage, 6

file system tracks, 43

Function 0, 10



N

Get MRT, 11

graphics device

bit-mapped, 4

I/O byte, 34

I/O byte field definitions, 34

I/O character, 5

I/O devices

character, 5

disk drives, 5

disk file, 5

mit, 10

interface

hardwace, 5

interrupt vector area, 3

nibble, 1

O

OFF parameter, 43, 53

offset, l

Output device

auxiliary, 21

parsing

command lines, 4

physical sector, 46

PIP, 35

PUTBOOT Utility, 10, 11, 53

jsr _init, 15

L

L068 command, 7

LDRLIB, 10

line-feed, 19

list device, 20

LIST device, 33

Loader BIOS

writing, 10

loader systetn library, 10

logical sector numbering, 41

longword (32-bit) value, 40

longword value, 1, 15

LRU buffers, 48

MACSbug, 49

mapping

logical to physical, 41

maximum track number

65535, 25

raemory location

absolute, 7

Memory Region Table, 32

mopping

logical-to-physical, 6
Motorola MC68000, 1

Read, 11

read/write head, 45

README file, 50

reg ister contents

destroyed by BIOS, 13

RELOC Utility, 7

relocatable, 2

reserved tracks

number o£, 43

return code value, 28

rotational latency, 41, 45, 47

RTE, 10

rts instruction, 15

S-record files, 49

S-record Systems, 50

S-records

bringing up CP/M-68K, 50

longword location, 50

scratchpad area, 40

scratchpad words, 40

sec tor, 5

sector numbers

unskewed, 26

sector skewing, 53

sector translate table, 41

sec tor s

128-byte, 5, 45

Secträn, 11

Seldsk, 10

Set exception, 11

Setdma, 11



Setsec, 11

Settrk, 11

SETTRK function, 23

SIZE68 comroand, 7, 8

SPT, 42

SPT Parameter, 53

STAT, 35

system diak, 6

system genecation, 6

text segmentf 2

TPA, 1

track, 6

track 00 position, 23

transient program, 2

translate table, 31

Trap 3 handler, 10

TRAP 3 instruction, 13

Trap 3 vector, 15

trap Initialisation, 10

turn-key Systems, 51

UDC, 49

user interface, 4

warm boot, 47

word, 1

word (16-bit) value, 40, 42

word references, 36

X

XLT, 40



11 DIGITAL
RESEARO-T

NOTICE TO USER

Fron» time to time changes are made in the f ile names

and in the files actually included with the

distribution disk. This manual should not be

construed as a representation or warranty that such

files or facilities exist on the distribution disk

or as part of the materials and programs

distributed. Most distribution disks include a

"READ.ME" file, which explains variations from the

manual and which do constitute modification of the

manual and the items included therewith. Be sure to

read that file before using the Software.
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